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In Appreciation. 
Professor Willard A. Van Engel served the Vir· 
gi11ia llls/ilule of Mari11e Scie11Ce a11d its former argalli-
zaliall, the Virgi11ia Fishnies Lflbora/anJ, lo11ger than 
a11y employet' has t•ver Sfl1!l'd, 11early 39 years. His 
scil'lll ifir co lllrihttliolls an· weserved i11 publicnlimts, and 
his socil'lal conlribut iolls i11 !he mi11ds of !tis collertgues 
a11d gnll'raliolls of walermen a11rl oth er memhers of lite 
fislti11g illlluslry who utilized the sciwce he gmeraterl i11 
mn11y ways, pnrliwlarly his forecasfillg of blue crabs. A 
simpll' lml l'legn~tlml'morabilia to V1111 is the ant' he was 
rt•sponsible for himself, 11amely a sturdy moraine locus/ 
free. 0 111' of two that lu· pia Iller/ i11 fr01tl of Maury Hall 
ill / 965 . 
Tlte staff n11d fnw lty of flit· Virgi11ia lllslilule of Mari11e 
ScieHrdSrhool of Mnri11e Scil'llre of Tlte College of Wil-
liam a11 d Mary extmd !heir sillCI'I'e apprecialio11 to Mr. 
Va11 E11gel fm· his nmlributiolls /o lite Commo11wealth 
of Virgi11in a11d for !tis devo/io11 to mari11e scie11 ce. 
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February 15, 1986 
The Honorable Gerald L. Baliles 
Governor of Virginia 
State Capitol 
Richmond, Virginia 23219 
Dear Governor Baliles: 
The forty-fourth Annual Report of the Virginia Institute of Marine Science/School of 
Marine Science of The College of William and Mary is respectfully submitted herewith. 
This report is for the year ending June 30, 1985. 
This has been a yea r of intense activity by the Institute to focus expertise on initia tives 
designed to maintain the productivity of Chesapeake Bay and at the same time allow 
the maximum use of the Bay consistent with biogenic viability. Our efforts have 
focused on the seed beds in the James River, organic pollutants in the Elizabeth 
River, monitoring on a Bay-wide basis and stsiped bass studies. A new academic-in-
dustrial effort was begun wherein the Institute will produce oyster la r ;.~ae for industry 
in order that Virginia may take advantage of the widespread oyster mariculture 
techniques. 
Academic efforts continued to stress public service in addition to the traditional 
graduate programs. Of particular interest and success were summer intern programs 
for minority students and for gifted Virginia high school students who were participat-
ing in the Governor' s School for the Gifted and Talented. These p rograms have been 
highly acclaimed for their excellence. 
The staff of the Institute is proud of its mandate to serve the Commonwealth of 
Virginia in matters marine . I assure you that we stand ready to respond quickly and 
professionally to your needs and the needs of other sta te institutions and priva te 
industries . We appreciate your leadership and concerns for the Chesapeake Bay. 
Sincerely, 
f~n.~ 
Paul R. Verkuil 
President 
5 
6 
THE COLLEGE OF WILLIAM AND MARY 
BOARD OF VISITORS 
Anne Dobie Peebles . . . .. . ... . . . .. . . .. .. .... ... . . ..... .. . ... . .. .... . . . . . . . . . . ....... . .. Rector 
Hays T. Watkins .. . 
Henry T. Tucker, Jr., .. . .. . 
Sharon A. Coles-S tewart 
Richard J. Davis 
Caroline T. Egelhoff 
Robert J. Fa ulconer 
Stewart H. Ga mage 
Lewis L. G lucksman 
A. Linwood Holton 
. . . . . . . . . . . . . . . . . . . . ..... Vice Rector 
. .. . .. . ...... .... . .. .... . . ..... Secretary 
Jeanne S. Kinnamon 
Joseph R. Koons 
James W. McGlothlin 
A. Addison Roberts 
Harriet N. Storm 
John H. Tucker, Jr. 
James E. Ukrop 
OFFICERS OF ADMINISTRATION 
George R. Hea ly . ... . . ......................... . ... . .. .. .. . . .. .. . .. .. .. . ... . ... . .. . ... . . Acting President 
George R. Hea ly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . ......... . . . .. Provost 
Lawrence W. Brooma ll, Jr . 
Duane A. Dittman ..... 
...... . ... Vice President for Business Affairs 
. .. . Vice President for University Advancement 
Frank 0 . Perkins . 
John M. Zeigler 
Paul V. Koeh ly 
Michael Cas tagna 
VIRGINIA INSTITUTE OF MARINE SCIENCE 
School of Marine Science 
ADMINISTRATION 
... Director of VIMS and Dean of the School of Marine Science 
. Associa te Direc tor of VIMS and Associate Dean of the 
School of Marine Science 
. . . ..... ...... Associate Director for Finance and Administration 
.. Assis tant Director and Head, Eastern Shore Laboratory 
Maurice P. Lynch ................ . . . . Ass istant Director and Head, Division of Marine Resources 
Management 
George C. G rant 
Robert J. Byrne .. 
. . . Assistant Director and Head, Division of Fishe ries and Bio-
logical Oceanography 
. Assistant Director and Head, D ivision of Physical and Engi-
neering Sciences 
r 
MARINE SCIENCE DEVELOPMENT COUNCIL 
VIRGINIA INSTITUTE OF MARINE SCIENCE 
The Marine Science Development Council is an advisory body composed of leaders from Virgi-
nia's business and industrial communities who are inte rested in the continuing vitality of VIMS 
and its role in advising managers of Virginia's marine and estuarine natural resources . The prim-
ary fun ction of the Council is to advise the Dean/Director of the Institute on planning and imple-
menta tion of resea rch and advisory services programs as they relate to the private sector. 
Additionally, the Counci l advises the Institute on its private sector initiative program. This 
program is directed toward assisting VIMS in securing private resources to accomplish its goals. 
The membership of the Marine Science Development Council includes the following persons: 
Mr. George W. Roper, II, Chairman 
Senior Vice President 
Norfolk Shipbuilding and Drydock 
Corporation 
Norfolk, Virginia 
Dr. Wallace W. Atwood, Jr. 
Former Di rec tor 
Office of International Relat ions 
Nationa l Academy of Sciences 
White Stone, Virginia 
Mr. Fred M. Biddlecomb, Treasurer 
Virginia Waterman's Association 
Reedville, Virginia 
Mr. Samuel C. Brown, Jr. 
Senior Vice President 
Corporate Technical Assessment 
Virginia Electric and Power Company 
Richmond, Virginia 
Mr. Louis N. Dibrell, Jr. 
Former Executive Vice President 
Dibrell Brothers, Incorporated 
Danville, Virginia 
Mr. Frederick V. Ernst 
Croup Vice President-Pulp and Paper 
The Chesapeake Corporation of Virginia 
Wes t Point, Virginia 
Mr. Emory A. Cross 
Vice President-Operations 
Virginia Chemicals, Inc. 
Portsmouth, Virginia 
Vice Admiral Vincent A. Lasca ra 
U.S.N. (Ret.) 
Vice President 
The Jonathan Corporation 
Norfolk, Virginia 
Mr. E. Morgan Massey, President 
A. T. Massey Coal Company, Inc. 
Richmo nd , Virgi ni a 
Mr. John R. Miles, President 
J. H . Miles & Company, Inc. 
Norfolk, Virginia 
Mr. William C. Monroe, A.I.A. 
Caro, Monroe, Liang - Architects 
Newport News, Virginia 
Mr. Joseph R. Neikirk, Vice President 
Personnel and Labor Relations 
Norfolk Southern Corporation 
Norfolk, Virginia 
Mr. Samuel Sandler, Chairman of the Board 
Sandler Foods 
Virginia Beach, Virginia 
Mr. Guilford D. Ware 
Crenshaw, Ware & Johnson 
Norfolk, Virginia 
Captain J. Maury Werth, U.S.N. (Ret.) 
Former Superintendent of the 
U.S. Naval Observatory 
Hagerstown, Maryland 
Mr. Scott C. Whitney, Professor of Law 
George Mason University and 
Director, Institute of Law and Public 
Health Protection 
Mr. H. R. Humphreys, Jr., President 
Standard Products Company 
Kilmarnock, Virginia Arlington, Virginia 
Mr. George A. Zahn, Jr., President 
Deepsea Ventu res, Inc. 
G loucester Point, Virginia 
7 
8 
( 
EXECUTIVE SUMMARY 
Outstanding advi ce from th e Marine 
Science Development Council regarding re-
sea rch areas which wou ld be beneficial to 
industries in Virginia has guided the Dean/ 
Director to examine continually the role the 
Institute must play to give the Common-
wea lth of Virginia tim ely a nd accurate 
information. 
Graduate Education 
The Minority Internship Program began its 
first su mmer as a great success and att racted 
na tional a ttention as a highly innova tive pro-
gram likely to be successful. 
It has been a grea t concern tha t the best 
students were not matricu lat ing in Virginia 
but were going elsewhere. This was perceived 
as a state-wide problem, and a new policy was 
formula ted a t The College of William and 
Mary to permit out-of-state students who 
hold assistantsh ips to pay in-s tate tuition. 
This should be a great incentive to at tract the 
better students to the School of Marine 
Science. 
Research Activities 
Fifty articles were published in the refereed 
literature; and also one Data Report, two Mari~re 
Resources J\ rlvisory 1\eports, four Special Reports i~r 
J\pplierl Mnrilte Sciwce a~rrl Ocea 11 Engi11eering, eight 
Mnri11r Resource Reports and two Tmttslation Series. 
Resea rch was conducted in fifteen pro-
grams and six monitoring areas. Highlights of 
the research for the yea r centered on the 
appare nt effects of polynuclear aromatic 
hydrocarbons (PAH) in ca using lesions, ca ta-
racts, gill rot and hyperpla sia in fi sh from the 
Eli zabeth River. This resea rch is fundamental 
to keeping C hesapeake Bay healthy, and it is 
of broad genera l in terest to biomedicine. A 
significa nt finding is that bottom releases of 
phosphorous are largely controlled by the 
concentr:nlon in the overly ing water. This 
conclusion has the potential to save Virginia 
taxpayers tens of millions of dollars in the 
design of sewage treatment plants. 
Advisory Activities 
The staff worked across a broad front . 
Attempts were initiated to encourage the Jap-
anese to increase imports of soft- shell blue 
cra bs. While ultimate success is yet to be 
measured, there seems reason to believe that 
as a res ult of this year's contacts, sa les of blue 
cra bs to Japa n wi ll double in the nex t two or 
three years. 
Marine Advisory Services continues to 
interact with the Marine Recreation Industry, 
which by any method of evaluation must be 
construed as a major growth industry in Vir-
ginia. Specifically, studies were conducted 
regarding pelagic species of fishes, commonly 
the mai n objective of sports fishermen on the 
continental shelf. This work resulted in the 
National Marine Fisheries Service changing 
its surveying techniques somewhat in order 
to provide better information to the industry. 
Interactions with marine recreation show 
escalating appreciation for the efforts at 
VIMS; for example, the Virginia Commission 
of Ga me and Inland Fisheries ordered 2,000 
copies of t~.e booklet "The Chesapeake: a 
Boating Guide to Weather." 
Financial 
Sponsored research of the Institute in-
creased approximately 29 percent over last 
year from $1,811,900 to $2,332,900. This is 
hea rtening in a time of generally sh rinking 
Federal grant potentia l. 
In December of 1984 the Institute was the 
recipient of an extraordinary gift of the 
Goodwin Islands from Environmental Preser-
vation Company, a limited partnership. The 
Islands encompass almost 400 acres of pris-
tine marshlands and wooded uplands at the 
mouth of the York River. 
Va lued at over five million dollars, they will 
be used as a natural laboratory for research 
and educa tional progra ms by the Institute and 
The College of William and Mary. Efforts are 
underway to secure gift and grant support to 
facilitate the use of the Islands by scientists 
and students. 
A major administrative accomplishment was 
the inclusion by the State of our major 
resea rch vessels (R/V TERN, R/V LANGLEY 
and R!Y JOHN SMITH) in the State's Main-
tenance Reserve Program. 
FINANCIAL ADMINISTRATION 
The fi scal year can be characterized as one 
of enhancing and tuning of existing systems. 
The research plan accounting system, service 
center accounting system and account struc-
tures are examples of systems previously 
implemented which have been reviewed and 
adjusted in an effort to provide a more timely, 
usable product. Additionally, new computer-
ized routines were established in the Financial 
Accounting Sys tem (FAS) reducing the man-
ual workload. An example of such is the 
automated entry of indirect costs incurred by 
sponsored resea rch projects into the FAS. 
This automated entry replaces a manual entry 
which delayed FAS recognition of indirect 
cos t revenue by one month . The result: Indi-
rect cost recovery funds are available for 
Institute use one month earlier; FAS products 
and billings are more timely. 
New systems were also des igned and 
implemented during the year. The Treasury 
Loan System previously used to support cost-
reimbursable sponsored research projects was 
replaced at year-end with a working capital 
fund. The previous system required the estab-
lishment of individual loans for each spon-
sored research project. Each loan requ ired 
extensive paper work, time and monitoring. 
The amount of working capital fund is based 
on all cost reimbursable sponsored research 
projects and requires significantly less paper 
work and time to accomplish the same 
objective . 
Also, the basics of a Personnel Budgetary 
Management System has been developed and 
established on the VIMS computer. This sys-
tem will enable the precise tracking of each 
Institute employee's salary budget and actual 
expenditures by pay period. The system will 
provide cost center managers with accurate 
and timely information concerning th eir 
employees, providing more efficient and 
effective use of personal service funds of the 
Institute. 
Another major accomplishment this fiscal 
year was the administrative inclusion by the 
State of ou r major vessels (R/V TERN, R/V 
LANGLEY and R/V JOHN SMITH) in the 
State's Maintenance Reserve Program. This 
program was established to systematically 
repair and maintain an agency's physical plant 
structures. Yearly appropriations are made 
based on need and the investment in the 
physical plant. The inclusion of our vessels in 
this program represents a realization of the 
importance to our mission and investment 
represented by these assets . The Maintenance 
Reserve Program w ill provide an additional 
area of fundin g other than operating funds 
for major vessel repair and maintenance 
act,ivity. 
The sponsored research activity of the 
Institute increased approximately 29% over 
last year's effort of $1,811,900 to $2,332,900. 
Sponsored research awards and State and 
sponsored research effort by research plan 
categories are included in the Appendi x. 
GRADUATE EDUCATION 
Two major remedies were instituted to 
encourage the better students to matriculate 
at the School of Marine Science. The first was 
a one thousand dollar pay raise for all assist-
antships. This is considered the first step to 
make our stipends competitive with universi-
ties elsewhere. In the "Report of Self Study of 
The College of William and Mary," it was 
noted that although tuition at the School of 
Marine Science had increased 140 percen t in 
the last decade, student stipends had increased 
only 27 percent . The School of Marine 
Science ranked last in terms of financial aid 
avai lable to students when compared to ten 
institutions with similar programs. 
The second remedy was to allow assistant-
ship holders from out-of-state to pay in-sta te 
tuition. This policy, which is college-wide, 
should make the School of Marine Science far 
more attractive to the best out-of-state stu-
dents who receive offers of assistantships. 
Student body statistics change somewhat 
every semes ter due to graduation or the 
return of students from leave. The student 
support category can change from one pay 
period to the next. Student support for the 
past year was available for virtually all those 
registered and resident students who asked 
for it. It was rare that a student had to wait 
more than a week or two for support. Our 
weakness in studen t support is finding money 
for the best new applicants before they get 
here . Once here, it seems that support mate-
ria lizes, but promising this ahead of time is 
difficult. If we do not initially offer support, 
9 
10 
( 
Statistical Profile of the Student Body 
After Registration in September 
of the Years 1982, 1983, and 1984 
All students who registered in the years 1982, 1983, and 1984. 
Ph.D. M.A. 
Male 
1982 29 
1983 33 
1984 
1982 
1983 
1984 
33 
Residence Status: 
1982 
1983 
1984 
Assistantships 
Fellowships 
Internships 
Female Male Female 
1982 13 1982 
1983 14 1983 
1984 10 1984 
Students Registered 
109 
114 
110 
In-State 
65 
67 
61 
44 1982 23 
42 1983 25 
37 
Students on Leave 
24 
25 
16 
1984 
Out-of-State 
29 
37 
39 
30 
Total 
133 
139 
126 
Foreign 
15 
10 
10 
Student Support for Fall1984 
William and Mary Teaching Assistantships 
William and Mary Workship 
69 
4 
1 
1 
_1. 
TOTAL 76 
Marine Science Degrees Awarded by The College of William and Mary 
for the Past Five Academic Years 
Academic Year 
1980-1981 
1981-1982 
1982-1983 
1983-1984 
1984-1985 
Academic Year 
1981-1982 
1982-1983 
1983-1984 
1984-1985 
1985-1986 
Masters Doctorates 
12 3 
10 3 
15 5 
6 12 
10 9 
Matriculations in the School of Marine Science 
for the Past Five Academic Years 
No. of New 
Applications Students who 
Inquiries Completed Matriculated 
218 75 18 
183 86 19 
332 63 19 
370 77 13 
335 78 26* 
*Matriculation took place in September, 1985, after the fiscal year ended. 
Summer Interns. (Left to right) Cindy Polk, Fay Johnson, Lisa Beal, Dr. John Zeigler, Ashley Brooks-Fox, 
Cynthia Heard, Louis Tobias . 
the bes t students usually go somewhere else 
where fund ing is available. 
There is a broad conformity in the student 
body . The statistics, as they were in the fall of 
1984, are not too different from the preced-
ing fall (1983), when the registered student 
body was 110, or in 1982 when it was 109. 
There were 36 women registered in 1982 
compared to 40 in 1984. 
Graduations remained about the same as 
they have been for the pas t three yea rs w ith 
nineteen total graduates, nine of whom were 
doctorates . 
The percentage of students who accepted 
admission is up this year. It is expected that 
about 30 percent of the students admitted 
each year will matriculate. Forty-five were 
offered ad missions for the fa ll term, of which 
about fifteen would normally matriculate . 
However, we enrolled twenty-six. O nly fi rst 
choice students were admitted (no alternates), 
and funding was promised to only four. 
The Minority Intern Program got off to a 
fin e start. With funding from the private sec-
tor, the Exxon Education Foundation, we 
were able to offer internships to four stu-
dents. The marine science advisor at Jackson 
State University considered the program so 
well conceived that funding was found for 
two additional students via the Mississippi-
Alabama Sea Grant Consortium. We, there-
. fore, began our first year with six interns, 
two from Hampton University and four from 
Jackson State. 
The students were housed in Jefferson Hall 
on the William and Mary campus and com-
muted to VIMS by a state van. We believe 
this program w ill become the most effective 
tool for gradua te school recruitment of 
minorities in the United States . It seems plain 
to us that there is virtually no existing pool of 
talen t and interest in marine science from 
which minorities can be recruited. We antici-
pa te that our internship program will crea te a 
pool, beginning in 1986, when some of the 
interns will graduate. 
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Doctoral Dissertations in Marine Science 
Completed During the 1984-85 Academic Year 
ANDERSON, MICHAEL ERIC 
"On the Anatomy and Phylogeny of the Zoa rcidae (Teleostei: Perciformes)." Qohn A. Musick) 
BROADWATER, SHARON THOMPSON 
"Electron Microscopic Inves tiga tions of Aspects of Red Algal Reproductive Differentiation and 
Development Morphology." Qoseph L. Scott) 
BROOKS, HUGH ANTHONY 
"Energy Utiliza tion Model for Silver Perch, Bairdiella clm;soura. " (Richard L. Wetzel and John V. 
Merriner) 
CARTER, H. JACQUE 
"Feeding Strategies and Functional Morphology of Demersal Deep-sea Ophidiid Fishes." Uohn A. 
Musick) 
CRABTREE, ROY E. 
"Food Habits and Body Composition of Some Dominant Deep-sea Fishes from Temperate and 
Tropica l Regions of the Western North Atlantic." Qohn A. Musick) 
FRIEDLAND, KEVIN D. 
"Menhaden Distribution as Mediated by Feeding." Qohn V. Merriner) 
MEEHAN, BRIAN WALTER 
"A Genetic and Morphologic Comparison of Macoma balthica from the Eastern and Western North 
Atlantic." (Robert J. Diaz) 
PEEBLES, PAMELA C. 
"La te Cenozoic Landforms, Stratigraphy and History of Sea Level Oscillations of Southeastern 
Virginia and Northeastern North Ca rolina." Uohn M. Ziegler) 
ROSA, RICARDO S. "A Systematic Revision of the South American Freshwater Stingrays 
(Chondrichthyes: Potamotrygonidae)." Qohn A. Musick) 
Master of Arts Theses in Marine Science 
Completed During the 1984-85 Academic Year 
BLAYLOCK, ROBERT A. 
"The Distribution and Abundance of the Bottlenose Dolphin, Tursiops truncatus, in Virginia." (Her-
bert M. Austin) 
CAUSEY, MARY 
"The Effect of Beaver (Castor canadensis) Dams on the Vegetation of Tidal Marshes." (Gene M. 
Silberhorn and N. Bartlett Theberge) 
FEDOSH, MICHAEL STEPHEN 
"Lower Chesapeake Bay Surface Turbidity Variations as Detected from Landsat Images." (John C. 
Munday, Jr.) 
GALVAO, HELENA M. 
"Nanoplankton Dynamics in a Salt Marsh - Mudflat Ecosystem." (Kenneth L. Webb) 
GARFIELD, RICHARD L. 
"Non-tidal Sea Level Variations Across the Lower Chesapeake Bay." (John D. Boon, III) 
HO, SOON LIN 
"Evaluation of Carbon-14 Uptake Algal Toxicity Assay and its Application in Field Assessment of 
Tributyltin Chloride and Chlorinated Sewage Toxicities." (Morris H. Roberts, Jr.) 
HOFF, JAMES G. 
"Comparison of Daily Growth Rates of the Mummichog, Fundulus heteroclitus, in Habitats of Differ-
ent Salinity Regimes." (John A. Musick and Michael P. Weinstein) 
POURREAU, CATHERINE N. 
"Antibody Production in Spot (l.eiostomus xanthurus Lacepede): A Model to Test the Impact of Eliza-
beth River Sediments on the Humoral Immune System of Fish." (David E. Zwerner and Rocco C. 
Cipriano) 
VAN HOUSEN, GARRET 
"Electrophoretic Stock Identification of Summer Flounder, Paralichthys dentatus." (John A. Musick) 
ZACHERLE, ANDREW W. 
"A Method for Evaluating the Long-term, Cumulative Impacts of Tidal Marsh Alterations: The 
York River System- A Case Study." (Carl H. Hershner) 
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New Library in Watennen's Hall. 
HISTORY OF THE VIMS LIBRARY 
The Library's growth and development has 
followed the course of the history of VIMS, 
growing and diversifying in step with the 
Institute it serves. It, too, had its beginnings 
in the small Virgin ia Fisheries Laboratory in 
Yorktown. In 1947, Mr. W. Van Engel, one of 
the three scientists on the Laboratory staff, 
rea li zed the need for publications by other 
marine biologists. He started the Library col-
lection by asking for reprints and duplicates 
from other agencies with which the Virginia 
Fisheries Laboratory had undertake.n joint 
studies. Those included the U.S. Fish and 
Wildlife Service Laboratory in Beaufort, North 
Carolina , the Chesapeake Biological Labora-
tory (CBL) in Maryland, and the Institute of 
Fisheries Research of the University of North 
Carolina. Hydrographic information and pub-
lications were added following the founding 
of the Chesapeake Bay Institute in 1948 as 
CBI arranged exchange agreements with its 
cooperating agencies: the Virgin ia Fisheries 
Laboratory, CBL, the Office of Naval Re-
search (ONR),and The Johns Hopkins Uni-
versity (JHU). 
The Virginia Fisheries Laboratory moved in 
1950 into Maury Hall, a newly constructed 
building across the York River in Gloucester 
Point. With more space available, marine bio-
logical journal holdings such as the Journal of 
the Mari11e Biological A ssociatio11 of the United King-
dom and the Bulletin of the Bureau of Fisheries were 
transferred on a semi-permanent loan from 
the William and Mary Library . However, 
many of the important marine publications 
were not available in the college library. To 
rectify this deficiency a small appropriation 
was requested in the budget estimates for 
1952-54, and several serial subscriptions were 
begun. Letters seeking reprint exchanges and 
duplicates were sent to such establishments 
as the Marine Biological Laboratory at Woods 
Hole and the Marine Biological Association of 
the United Kingdom. With a growing ex-
change list and the addition of new serials, 
the Library collection soon required a card 
ca talog, a check-out system and student help. 
By 1954 the small original Library was 
overcrowded, and space was borrowed from 
the women's dormitory to create a library 
reference and reading room . Several years 
later the Library was furth er expanded into 
space that was once the men's dormitory to 
find room for the reprint collection, the card 
catalog, the microfilm reader and the supply 
of Laboratory publications available for ex-
change. At this point the increasingly valuable 
collection included over 1,000 books, and 
about 150 serial titles were received regularly 
by purchase or exchange. 
The size of the Library and its greater use 
by a scientific staff of 29 plus a handful of 
students soon demanded the services of a 
full-time librarian. Evelyn Wells, a biologist 
and scientific editor from the Academy of 
Natural Sciences of Philadelphia, became the 
first librarian in 1958. Her ini tial task was to 
determine the best classification system and 
to proceed in cataloging the books. She wisely 
chose the Library of Congress system which 
still serves the cataloging needs of the 
collection. 
In 1969 the Virginia Fisheries Laboratory, 
now called the Virginia Institute of Marine 
Science, dedicated Byrd Hall, a research and 
classroom facility, and allotted the entire 
second floor of Maury Hall to the Library . 
The collection, over 10,000 volumes of books 
and bound journals, comfortably filled the 
3,500 square feet of space. That November 
Evelyn Wells retired after eleven years of 
building an excellent marine science library 
and providing reference services to VIMS 
staff and students. The librarian's post was 
filled by Susan Barrick, the former librarian 
for the Virginia Institute for Scientific Re-
search in Richmond. She gradually established 
a staff of four or five to handle the library 
services which by now included reference, 
acquisition and cataloging of books and jour-
nals, interlibrary loan, maintenance of the 
VIMS archives and control and distribution of 
the VIMS publications. In addition to storing 
and distributing reports in the various VIMS 
series such as Specia l Papers in Marir1e Scimce and 
Specia l Reports in Applied Marine Scimce a11d Ocean 
Engineering, the Library staff compiled the pap-
ers published by VIMS authors in peer-
reviewed literature. This annual volume of 
VIMS Contributior1s formed the currency for 
exchange with approximately 150 other insti-
tutions around the world. 
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GROWTH 
OF THE 
VIMS LIBRARY 
1950-1985 
mi ~a~I~SO the Libra ry was placed in the new Maury 
:;:;:;:;:;:;:;:;:: By 1959 it had expanded to fill the eas t end of 
·.·.·.·.·.·.·.·.·. t . M 
.·.·.·.·.·.·.·.·. ups a1rs aury. 
{{{{ { ::: In 1969 the entire uppe r floor of Maury Hall was 
::::::::::::::::::::::: converted to the Library . 
·:·:·:·:·:·:-:·:·:··.-. I 1984 · I d d h L. !:::::::::::::::::::::: n constructiOn was comp e te an t e 1-
:!::::::::::::::::::::: brary was moved into the lower floor of Water-
men's Hall. 
f 
The 1970's saw a substantial gain in library 
materia l, particularly journal subscriptions. 
The collection developed and diversified to 
support VIMS research in geological and 
chemica l oceanography, the environmental 
sciences and wetlands ecology. The private 
library of Ross Walker, a classic collection of 
books on sport fishing, was donated to VIMS 
in 1972. Several major bibliographic projects 
were established using source material from 
the Library; these include the Mot1ogene/ic 
Trematode Literature of the World, the Chesapeake 
Bay BiiJ/iography and the Aquaculture Database. 
Susan Barrick traveled to Woods Hole in 
1975 to participate in the establishment of the 
East Coast Marine Sciences Librarians, an 
organization which expanded its sights and 
membership and became the International 
Association of Marine Science Libraries and 
Information Centers (IAMSLJC). Its purpose 
is to provide a forum for coordinating re-
source sharing and to promote exchange of 
useful library techniques. In response to a 
need recognized by the organization's mem-
bers, the VIMS Library staff proposed a pro-
ject to compile a union lis t of the serials hold-
ings of IAMSLIC libraries. Sea Grant funded 
the project in 1981-83. The resulting publica-
tion, MUSSEL; A UniotJ Lis! of Serials it~ Marine 
Science Libraries, compiles the seria ls holdings of 
55 lib raries (most of them IAMSLIC 
members). 
Computerized litera ture searching through 
Lockheed's DIALOG system was first offered 
in the VIMS Library in 1978. Through online 
sea rching multiple keywords, dates and/or 
author names can be combined, accomplishing 
in minu tes a search that might take hours if 
performed manually . The volume of online 
searches has steadily increased as scientists 
and students learn the value of the service. 
The next big step toward automation came 
in 1981 when the Library joined the OCLC 
(Online Computer Library Center) network. 
OCLC is a bibliographic utility offering a var-
iety of services to member libraries. Using a 
terminal and modem, the VIMS Library 
accesses OCLC's database of over 8,000,000 
bibliographic records for two purposes, inter-
library loan and cataloging. Though cards are 
still produced for the catalog, eventually card 
production will be eliminated, and the VIMS 
Library will use the computer tapes crea ted 
by its use of the OCLC database as the basis 
for automation. 
In 1984 The College of William and Mary 
Libraries received from the State Legislature 
money earmarked for library automation. 
The system selected will run on a computer 
housed in Swem Library using software deve-
loped at Virginia Polytechnic Institute and 
State University. Via a terminal in the Library, 
VIMS staff and students will access the hold-
ings of the combined William and Mary 
Libraries to determine the location and circu-
lat ion sta tus of any books held by the 
member libraries: Swem, Marshall-Wythe 
Law, Controlled Electron Beam Accelerator 
Facility (CEBAF) and VIMS . Although Swem 
will be au tomated in 1986, the system will not 
"come up" at VIMS until the VIMS collection 
has all been recorded on computer tape. All 
titles cataloged prior to joining OCLC in 1981 
must go through retroactive conversion, or 
RECON, to reach a machine-readable form . 
The completion and dedication of Water-
men's Hall rescued the VIMS Library from 
extreme overcrowding. In August, 1984 the 
Library was moved into its new 8,400 square 
foot space on the lower level by crews of stu-
dent volunteers, librarians and VIMS work-
men. The collection of 36,000 bound volumes 
plus several thousand unbound items was 
extricated from wall cabinets, shelves built 
into windows, a little room on the roof, knee 
spaces under counters and other packed 
corners of Maury Hall. In addition to a sur-
plus of shelf space, the new Library offers 
triple the seating space, a sepa rate Chart 
Room, open and reserved carrels, shelving for 
rare books and sufficient work space for the 
Library staff. 
The VIMS Library today serves over 350 
people, including more than 100 students. 
Collection development is geared to the Insti-
tute's Ten-Year Research Plan, the Chesa-
peake Bay Initiatives and the ever-expanding 
research interests of the VIMS Library's 
patrons. 
In the new Library the view is lovely and 
the future promising. The upcoming year will 
be high lighted by the 11th Annual IAMSLIC 
Conference, to be hosted by VIMS, and by 
the purchase of a microcomputer for use in 
the recently revived Chesapeake Bay Bihliography. 
And the heirs of Dr. Sewell Hopkins, one of 
the ea rly scientists on the Virginia Fisheries 
Laboratory staff, will donate his fine library 
of marine books and journals to be a working 
collection within the VJMS library. 
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RESEARCH 
Research activities are reported in terms of 
programs identified in the Ten-Yea r Research 
Plan. The plan describes fifteen research pro-
gra ms and eight monitoring programs. These 
programs are designed to meet an overall 
goal: "To conduct general and applied research 
for the purpose of providing timely and accu-
rate informat ion to the Governor, General 
Assembly, State and local agencies, industry 
and citizens of the Commonwealth of Virgi-
nia rega rding utilization, conservation and 
enhancement of the resources, both living 
and non-living, of the Chesapeake Bay sys tem 
and the coasta l waters of the Common-
wealth." 
The principal uses of this plan are: 
- to identify the scope of research needed 
to meet the requirements of the Com-
monwealth, and in particular to give focus 
to those problem areas needing the most 
urgent attention; 
- to provide a planning mechan ism for 
efficient programming of State funds, and 
to iden tify those research areas where par-
ticularly aggressive effort should be placed 
in seeking ex tramural funding; 
- to ensure that any pursuit of extramural 
funding is controlled and within the con-
text of a long-ra nge coherent plan; and 
- to identify the additional personnel and 
equipment resource needs which must be 
obtained for sa tisfactory completion of the 
coherent plan. 
These programs are listed in the following 
table. 
Program Areas of the Ten-Year Research Plan 
PROGRAM I. Investigate the fi sheries of Virginia and factors affecting fluctuations in 
abundance. 
PROGRAM II . Investiga te and define the distribution of benthic animals and communities and 
their interactions with the biologica l, physical and chemical environment. 
PROGRAM III . Develop an understanding of plankton processes in the Chesapeake Bay system 
and Virginia coasta l waters. 
PROGRAM IV. Describe and evaluate the tidal freshwater ecosystems of Virginia's major rivers. 
PROGRAM V. Inves tiga te structure and fun ction of mesohaline marshes and submerged aqua-
tic vegetation (SA V). 
PROGRAM VI. Study diseases of marine and estuarine organ isms. 
PROGRAM VII. Develop and perfect methods and techniques for economica l culture of marine 
and estuarine organ isms. 
PROGRAM VIII . Determine the fate and effect of toxic chemicals in the Chesapeake Bay 
system. 
PROGRAM IX. Study nutrien t cycling processes and controls in riverine, estuarine and coastal 
marine environments. 
PROGRAM X. Eva luate factors leading to, and the consequences of, nutrient enrichment. 
PROGRAM XI. Understa nd the dynamics of benthic boundary layers and associa ted processes 
o~dimen t resuspension, transport, and animal-sediment interaction in coastal and estuarine 
environments. 
PROGRAM XII . Describe and understand the circulation of waters in the estuarine and coastal 
environment. 
PROGRAM XIII. Develop a better understanding of shoreface, surf zone and beach processes. 
PROGRAM XIV. Describe and explain the late Q uaternary sedimentology, stratigraphy and 
geologic evolution of the Chesapeake Bay and coastal waters. 
PROGRAM XV. Conduct investigations related to the development, utilization, and manage-
ment of resources of significance to the marine environment. 
Program 1: Investigate the fisheries of Vir-
ginia and factors affecting fluctuations in 
abundance 
Fisheries Research 1984-1985: A main goal 
of VIMS' fisheries research is to develop an 
understanding of the causes for fluctuations 
in abundance of juvenile crabs, oysters and 
various fishes that will become available for 
ha rvest a year or more later . This under-
standing will allow forecasts to be made that 
can be of benefit to segments of the fishi ng 
industry because forecasts allow them to pre-
pare in advance for good or bad seasons. 
Forecasts can also be used by regulatory 
agencies to develop Fisheries Management 
Plans because they provide the necessary 
recruitment indices. 
Research in 1984-85 focused upon the rela-
tionship between oyster spat, blue crab, spot, 
flounder, s t rip~d bass, shad and river herring 
populations and the various environmental 
controls including weather and climatic fluc-
tuations. 
The shark program was continued this year 
with a coopera tive effort with the Virginia 
Beach Sharkers, a recreational fishing group. 
The sharkers donate all sharks captured in 
their annual tournament for study . VlMS 
scientists remove vertebrae for age determi-
nation and examine feeding habits and sexual 
development in sharks landed at the tourna-
ment. These data are used to complement 
data derived from sharks captured as part of 
the long-term VIMS long-line project. 
Scien tists analyzed the seasonal and geo-
graphic distribution of sharks in the Chesa-
peake Bight based on more than 200 long-line 
collections made by VIMS since 1973. In addi-
tion to life history studies on sharks, VIMS 
scientists renewed their association with the 
National Aeronautics and Space Administra-
tion to study hydrodynamic lift and associated 
drag in sharks, tunas and billfishes. 
Studies on the monkfish, or goosefish as 
they are commonly called, continued and are 
nearing completion. An excellent collection of 
gravid fema les was made by trawler off Kitty 
Hawk, North Carolina, in May, and these 
data will fill some important missing gaps in 
our analysis. 
Research on sea turtles continued in 1984-
85. Efforts centered on tracking sea turtles 
with radio and sonic transmitters to study 
migration, surfacing behavior and movements 
near pound nets. Loggerhead turtles exhibited 
very different foraging behavior from Ridley 
turtles. The loggerheads preferred the mouth 
of the York, Rappahannock and Potomac riv-
ers, whereas the Ridleys foraged in shallow 
flats, often over eelgrass beds. In addition, 
aerial surveys were conducted to obta in esti-
mates of sea turtle standing stocks in Chesa-
peake Bay; stranded sea turtles were counted 
to monitor sea turtle mortality. Live turtles 
supplied by pound net fishermen were exam-
ined to determine the state of health of tur-
tles during different times of the year. Blood 
chemistry of these turtles is being analyzed as 
a possible indicator of physical condition. Stu-
dies of age and growth in sea turtles were 
continued using tetracycline injections as a 
bone marker to verify rate of bony ring for-
mation. Special studies to evaluate the poten-
tial impact on sea turtles of dredging Thimble 
Shoals channel were conducted with the sup-
port of the Virginia Department of Highways. 
New studies of predators of oysters and 
oyster spat were initiated in 1985. These 
included a field program to quantify seasonal 
variability in abundance of crabs (predomi-
nantly Pmwpe sp), flatworms (Styloclws ellipfiws) 
and gastropods (predominantly Odosfomia sp) 
on oyster rocks in the James River and com-
plementary laboratory studies designed to 
quantify predation rates by crabs and flat-
worms. In the laboratory crabs consume sig-
nificant numbers of oysters, especially when 
temperatures exceed 10° C. Data for flat-
worms is complica ted by periods of low pre-
datory activity that appear to be related to 
flatworm breeding activity. These studies are 
continuing. 
A study of the composition and rate of 
development of fouling community on shell 
plant was made during 1984. Significant foul-
ing (up to SO% of the exposed surface) occurs 
in 1-2 months after planting. Further studies 
are continuing. 
An examination of James River oysters for 
presence of genetically distinct stocks was 
initiated in 1984. Data collected so far sug-
gests that such stocks do exist and that their 
respective locations may be related to salinity; 
however, further study is required before 
definitive statements can be made. Such stu-
dies are continuing in 1985. 
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Microbiologically Safe Shellfish: The micro-
biological water quality of shellfish growing 
waters is currently assessed with the fecal 
coliform bacterial indicator. The validity of 
this indica tor continues to be a subject of con-
siderable discussion. Consequently, in situ sur-
vival experiments were continued to compare 
dieoff of Escherichia coli and Salmonella typhimu-
rium in conjunction with relaying experiments 
involving shellfish contaminated with the 
orga nisms. Comparable dieoff rates were 
observed for these organisms in shellfish 
relaid at water temperatures of 10-14° C. Pre-
liminary survival experiments designed to 
evaluate use of Streptococcus feca lis as an alter-
nate indica tor organism yielded inconclusive 
results. This was due to problems associated 
with use of currently available enumeration 
media when app li ed to estuarine water 
samples. 
A two-year project jointly sponsored by Sea 
Grant and VIMS was continued to evaluate ir1 
situ cleansing of microbiological contaminants 
from shellfish under conditions similar to 
those employed commercially in the Chesa-
peake Bay. The objective of this research is to 
provide basic scientific data relating rates of 
microbial contaminant removal to seasonal 
temperatures, exposure duration and initial 
contaminant load. Studies involving on-bot-
tom relying of naturally- and artificially-
polluted oysters, Crassostrea virgit1ica, have been 
completed. Fecal coliforms were reduced in 
naturally contaminated oysters to acceptable 
levels with 1-3 days (d) at 19-26° C. There 
were no significant differences in elimination 
rates of fecal coliforms and fecal streptococci. 
Although artifica lly contamina ted oys ters 
demonstrated > 99% reduction in E. coli and S. 
lyphimurium from grossly polluted levels within 
3 d, residual bacteria remained after 28 d at 
temperatures ranging from 7 to 20° C. E. coli , 
S. typhimurium and S. feca lis were eliminated at 
1milar rates. During periods of declining 
water temperature, bovine enterovirus, a 
virus which is nonpa thogenic to humans but 
considered as a model for the hepatitus A 
virus, was reduced by 98% within 3 d and 
was undetected at 14 d. Similar experiments 
using hard clams, Mercena ria mercenaria, are 
cu rrently being conducted. In addition, preli-
minary studies are underway to investigate 
conta inerized relaying as a more efficient and 
cost-effective alternative to the traditional on-
bottom relaying. Results will continue to be 
provided to industry and regulatory personnel 
for the development of process guidelines. 
Microbiological analyses of shellfish meats 
or water samples require relatively prolonged 
incubation intervals before results can be 
obtained. Decisions on product availability are 
therefore delayed pending acceptable microbi-
ological results . The fact that such delays can 
be costly if the product is unacceptable con-
tinues to provide impetus to develop rapid 
microbiological detection methods. During 
this year evaluation of a rapid fluorogenic 
method for E. coli enumeration in oysters and 
es tuarine water samples was completed. Fluo-
rogenic enumerations of water samples com-
pared favorably with the standard American 
Public Hea lth Association feca l coliform 
method . However, fluorescence of oyster 
samples in the presumptive medium was 
independen t of E. coli presence and appeared 
to be related to the enzymatic activity of 
homogenized oyster tissue. 
Fishery Waste Utilization: A major imped-
iment to economic growth and perhaps even 
survival of the Virginia fishery industry is the 
generation of substantial amounts of labile 
fishery wastes. Specifically, limited disposal 
options, fuel costs associated with waste rem-
oval and pollution regulations contribute to 
this problem. Therefore, VIMS microbiolo-
gists proposed that use of fishery wastes for 
the production of the fuel methane (biogas) 
from these wastes be examined. Experiments 
were continued to evalua te the suitability of 
selected fi shery wastes as substrates for 
methane generation through the process of 
anaerobic digestion.· These experiments indi-
cated that selected menhaden process waters 
and crab by-product would yield fuel grade 
methane under conditions of anaerobic fer-
mentation. Sources of funding are now being 
sought to continue this research using small-
scale fermenter technology. 
Program II: Investigate and define the distri-
bution of benthic animals and communi-
ties and their interactions with the biolog-
ical, physical and chemical environment 
Dredging and disposal effects: Evaluation 
of dredging and dredged material disposal has 
generally concentrated on acute impacts to 
bottom-dwelling organisms resulting in ample 
evidence that many disposal practices have at 
least short- te rm detrimental effects. We have 
developed an alternate approach to address 
long-term environmental concerns of dredg-
ing and disposal. Using the planned deepening 
of the main navigation channel in the Chesa-
peake Bay as a model, we have collected data 
on benthic communities and Bay sediments. 
These data, as well as de terminations of ben-
thic community resource value, are being 
employed to develop a comprehensive envi-
ronmental monitoring program for applica-
tion to the proposed dredging. 
Key ques tions addressed for effective man-
agement of dredging and disposal revolve 
around long-term processes which ultimately 
influence the resource value of the benthos to 
fi sheries species . These processes include nat-
ural sediment dynamics, hydrography, bio-
genic ac tivity and recoloniza tion sequence. 
Preliminary findings indicate the resource 
value of the benthos is controlled by sedimen t 
type, salinity, depth, and seasonal di ssolved 
oxygen depression . For a given sa linity, th e 
benthic resource value is larger in sediments 
having a mi xture of sand and mud (silt-clay) 
relati ve to the sediment tex tural end mem-
bers, sand or clay. Although the area of the 
stem of the Chesapeake Bay is approx imately 
7,000 sq. km, about 57% of that bottom area 
is composed of sand y sediments and an addi-
tional 18% is composed of silty-clay . Wi thin 
th e Virginia portion of the Bay, about 67% of 
the floo r is composed of sand y sediments. 
O nly 20% of the bottom area (a bout 800 sq. 
km) is comprised of the sed iment mixture 
which supports a higher benthic resou rce 
va lue. T he Virginia disposa l sites identified 
for use in th e Baltimore C hannel Dre'dging 
Projec t involve about 2% of the bottom w ith 
high benthic resource value. 
Microcosm Testing: Experiments compar-
ing the responses of natural benthic commu n-
ities and microcosm assemblages to tox ic 
stress were continued. The purpose of thi s 
research is to establish the validity of using 
laboratory assemblages of benthic orga nisms 
(microcosms) to predict the responses of nat-
ural benthic populations in a qualitatively sim-
ilar fashion. T he responses of microcosm and 
natural communities to the toxic aromatic 
compound pentachlorophenol (PCP) are cur-
rently being assessed. 
Evaluation of the capability of microcosm 
assemblages to reveal chronic effects and 
functional changes resulting from exposure to 
tox ic chemicals has been initiated. Analyses of 
studies comparing growth effects, larval 
recruitment patterns and trophic group re-
sponses to experimental dosing with toxics in 
the field and microcosm have begun to yield 
valuable information . A conceptual and statis-
.tical model is being developed which inte-
grates microcosm design features, natural 
community composition and seasonal factors 
for prediction of natural benthic community 
responses to toxics from microcosm data. 
Program III: Develop an understanding of 
plankton processes in the Chesapeake Bay 
system and Virginia coastal waters 
Image analysis: Present methods for meas-
uring important characteristics of planktonic 
orga nisms in marine and estuarine communi-
ties are inadequate. These methods are limited 
to a low level of spatial and temporal resolu-
tion, result in data which are fragmentary 
and often contradictory, and are often manual 
and too time consuming to allow adequate 
data set collection fo r critical testing of hypo-
theses. A major objective of this program is to 
acq uire the modern technology and methodo-
logica l support to de termine rapidly and 
simultaneously the frequency distribution of 
unicellular planktonic communities. This w ill 
be achieved by means of epifluorescence 
microscopy coupled with a color video system 
and microprocessor-based digital image analy-
sis. Federal funds from the O ffice of Nava l 
Research ($132,000) have been acquired for 
pu rchase of the needed equipment. Insti tute 
funds committed at the beginning of FY 85-
86 for support of a Ph .D. level resea rcher 
should facilitate substantial prog ress in this 
program. The resulting in format ion should be 
useful in prov iding knowledge of some of the 
initial steps in the food chain . 
In addition, a small resea rch program has 
been funded to compare procedures for chlo-
rophyll analysis in collabora tion with the Un i-
versity of Ma ryland. The purpose is to com-
pare thoroughly new time-saving extrac tion 
methods and diffe rent means of measure-
ment. A final in terpre tive report analyzing 
these data intended to be useful in an advi-
sory capacity to the Chesapeake Bay monitor-
ing progra m will be prepared. O ne of the first 
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rewards of this study was the determination 
that equipment required replacement, repa ir 
or modifica tion in both organizations. Equip-
ment concerns have now been addressed, 
work is in progress and a report is forth-
coming. 
James River st ratification-destratification 
study: Analys is of data collected du ring a 
des trati fica tion-stratifica tion sequence contin-
ues . Preliminary compu ter-assisted statistical 
analyses revealed strong correlations between 
secondary (bacterial) production and certain 
components of the phytoplankton, such as 
the cyanobacteria. Depth-integra ted seconda ry 
production decreased to its lowes t value dur-
ing destratifica tion and increased with restrat-
ifica tion. T his analysis wi ll continue, and a 
formal publication is anticipa ted . 
Program IV: Describe and evaluate the tidal 
freshwater ecosystems of Virginia's major 
rivers 
The cu rren t focus of this program is the 
description of nu trient fluxes th rough and 
w ithin the tida l freshwater portion of the 
Pamunkey River. During 1984-85 the follow-
ing projects were underway: 
A. The Pamunkey River drainage basin within 
the study area was mapped, the aerial 
ex tent of drainage sub-basins and domi-
nant land uses was determined, and repre-
sentative cross-sectional profi les of the 
rive r channel were developed. This work 
wil l be utili zed in the development of simu-
lation models for system functions. 
B. The primary production of the understory 
and overstory of the swamp communities 
within the system was inves tiga ted. Results 
e currently in fin al preparation for pu bli-
ca tion. The study has also resulted in 
development of new and/or modified tech-
niques for estima tion of net production in 
swa mp communities. 
C. A study of standing stocks of nutrien ts in 
plan ts and soi ls of the marsh communities 
was initiated. Results of the study are 
being utilized to develop the simulation 
model of the system as well as indicate 
areas for add itiona l research. 
D. The input of nutrients to the marsh /river 
sys tem through groundwater tra nspor t 
and ra infa ll is being measured in a study 
in itiated at the end of the fiscal year . 
Approx imately 30 groundwater wells have 
been installed and are currently being 
developed for th is project. Intensive sam-
pling will begin in FY 85-86. 
E. Nutrient inputs and removal from the bio-
logically active zone of the marsh com-
munity due to sedimentation processes is 
being determined in another project in i-
tiated during FY 84-85. Sediment t raps, 
marker beds and reference stadia have 
been installed. Sampling for accretion/ero-
sion ra tes and nutrient concentrations will 
continue through FY 85-86. 
T he first resul ts of th is program in terms 
of published papers, symposia presentations, 
graduate theses and reports are expected dur-
ing the 1985-86 fiscal year. 
Program V: Investigate structure and func-
tion of mesohaline marshes and submerged 
aquatic vegetation (SA V) 
Successional ecology of man-made tidal 
marshes: The purpose of this project is to 
monitor the long-term development of man-
made marshes, document changes and suc-
cess ion in floral and faunal communi ties and 
eva luate the effectiveness of these marshes in 
replacing natural ones. 
During 1983, a 10 m x 30 m grid system 
was surveyed in the eight acre study area 
with the coord inate poin ts permanently 
staked. Each of the 108 points were sampled 
in September using a 0.25 mz circular quadrat 
to determine the frequency distribu tion of the 
species present and characterize the plant 
communities in the study area. 
During 1984, the elevation of each coordi-
nate poin t was su rveyed to provide a detailed 
contour ma p of the area. The 108 permanent 
quad rat points were sampled again for fre-
quency as well as present cover. These data 
together with those from 1983 were analyzed 
in the light of the elevation su rvey to help 
explain a large bare area in the marsh where 
the t ransplants were totally unsuccessful. In 
October, 1984 the existing plant communities 
were random ly sampled for peak standing 
crop production. These stud ies will be re-
peated in 1985 and fut ure yea rs until some 
equil ibriu m within the plant community is 
established. 
The Goodwin Islands. 
Studies on carbon cycling in the Goose 
Creek Marsh were also initiated in 1984 as a 
part of a master's thesis . 
We have as yet been unable to install the 
planned recording tide guage to describe more 
accurately the relationship of the plant com-
munities to tide levels. 
In 1985 studies have been initiated to doc-
ument nekton utilization of the marsh by 
blocking the mouth of the marsh at high tide 
with a hoop net. The nekton will be sampled 
aga in this fall and seasonally for several years 
to come. 
This year, 1985, will also see the beginning 
of studies on another marsh created by the 
Navy in Willoughby Bay. The effort will be 
focused for the most part on the interspecific 
competition between the planted saltmarsh 
cordgrass, Spar/ir1a allemiflorn, and common 
reed, Phragmiles australis, which previously 
inhabited the site. Common reed can be an 
extremely aggressive competitor in these 
situat ions, and we hope to be able to deter-
mine the environmental conditions necessary 
to control its spread. 
Goodwin Islands: During the last part of 
FY 84-85, a project was initiated to map and 
ca talog the floral and faunal communities on 
Goodwin Islands (a marsh-is land complex 
recently donated to The Endowment Associa-
tion of The College of William and Mary) . 
This project is designed to facilitate the plans 
for use of the islands as a research and educa-
tional resource for both the Institute and the 
College. The project is specifically designed to 
provide baseline information for long-term 
studies of vegeta tive and geological changes 
on the islands. 
Distribution and Abundance: Aerial photo-
graphs were taken of all shallow water areas 
in the lower Bay containing SA V. These areas 
were mapped and digitized and a report pro-
duced, which included data from upper Bay 
areas, on the 1984 SA V distribution in the 
Chesapeake Bay. The 1984 data were com-
pared to the 1978 baywide distribution area. 
Aerial photographs were obta ined again in 
1985, and a report for baywide SAY data will 
be produced during FY 85-86. 
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Value of shallow water habitats for blue 
crabs (includes marshes and SA V beds): We 
have continued to sample the SA V bed and 
tidal marsh creek at Monday Creek for juve-
nile blue crabs on a regular monthly or semi-
monthly (August 1 to September 30) basis. 
Fall sampling is structured to account for the 
major period of blue crab recruitment in the 
Chesapeake Bay. The program is now receiv-
ing funding from Sea Grant, effective January 
1, 1985. 
A preliminary blue crab mark and recapture 
study in a tidal marsh creek nea r Browns Bay 
was initiated in June. A total of 253 crabs was 
ma f eo with internal microwire tags . Initial 
recapture efforts two days later yielded a 
14.2% tag recovery. Recapture efforts have 
con tinued since the initiation of the experi-
ment. Initial interpretations of the data indi-
cate that microwire tagging is an effective 
method for small-scale blue crab tagging 
efforts and that blue crabs have a greate r res-
idence time in intertidal marsh creeks than 
we originally anticipated. 
Transplanting efforts: Fifteen acres of eel-
grass were planted using whole plants at sites 
in the Potomac, Rappahannock, York, Pianka-
Submerged Aquatic Vegetation Field Study. 
tank and East rivers in the fall' of 1984. These 
sites have been regularly monitored for sur-
vivorship subsequent to the transplant effort. 
Both fertilized and unfertilized areas were 
established at a total of 10 areas in these river 
systems. 
Seedling experiments were conducted at 
two sites in the York River examining differ-
ent planting techniques . Creating furrows by 
raking the surface appears to be more suc-
cessful than injecting seeds into the sediment 
or placing them in a degradable tubing and 
bury ing the tubing. 
In addition to the water quality sampling, 
standing crop production and epiphyte load-
ing are being determined at transplant sites in 
the York River. Leaf emergence and leaf 
growth rate are being measured by placing 
boxes of sediment and plants at several sites 
and then being retrieved at regular intervals 
for measurement of individually marked 
blades. We are also measuring production by 
incubating in the laboratory shoots from 
these different sites under ambient tempera-
tures, but at varying light regimes. The 
responses of the plants from the different 
sites under these conditions shou ld provide a 
measure of the vegetation's physiological state. 
Research activities for the 1984-1985 fiscal 
year have focused in the following areas. Each 
is discussed briefly in terms of accomplish-
ments to date and future directions. 
Ecological investigations on the principal 
physical-chemical and biological factors gov-
erning the productivity and growth of eel-
grass (Zostera marina) in the lower Chesapeake 
Bay: Studies for the past year have centered 
on developing a complete data set on those 
environmental parameters and biological char-
acteristics that appear, based on past research, 
to have had the grea test influence on eelgrass 
growth and potentially longer-term survival 
in mesohaline areas of the lower Chesapeake 
Bay. Physical-chemical parameters monitored 
as part of this program at two week intervals 
beginning in September, 1984 were water 
temperature, salinity, dissolved oxygen, sur-
face and submarine irradiance, suspended sol-
ids and chlorophyll-a concentrations. Biologi-
cal parameters monitored at monthly or 
bimonthly intervals were epiphytic coloniza-
tion, eelgrass biomass and morphometries, 
transplant growth and survival and transplant 
photosynthesis-light relationships respectively. 
Samples were taken at five stations beginning 
at the mouth of the York River and extending 
upriver to the Clay Bank area for the 
physical-chemical parameters and at three 
station s (Gu inea Marsh, VIMS and C lay 
Bank) for the biological investigations. The 
reach of the river investiga ted corresponds to 
the area that historically supported dense 
stands of submerged vegetation but whose 
natural distribution is currently limited to the 
near-river mouth regions and is presently an 
area used for studies of re-establishment via 
transplanting. 
Accomplishments to date have been in 
gathering data and sample analysis and preli-
minary data reduction and summary . Follow-
ing this, continuing studies will be under-
taken based on the analysis results. 
Abundance, distribution and community 
metabolism of Thalassia testudinum (turtle-
grass) meadows in Laguna de Terminos, 
Campeche, Mexico: This is a continuing, joint 
research program between VIMS and several 
other U. S. universities and the University of 
Mexico. The studies are funded for U. S. par-
ticipation through a grant from the National 
Science Foundation, International Programs 
section. 
Accomplishments have included for this 
year the following: 
1. Participation in two fie ld research pro-
jects during August, 1984 and February, 
1985 in Laguna de T erminos; 
."2.. Preparation of a preliminary report on 
research findings; and 
3. Sponsorship of a visiting scientist (Elva 
Escobar-Briones) to VIMS for the period 
June through September, 1985. 
Current plans are to complete data analysis 
and prepare manuscripts for publica tion based 
on the work accomplished between 1981 and 
1985. Preliminary plans are being made for 
obtaining funds to continue the joint studies. 
Ecosystem simulation modeling and sys-
tems analysis of salt marsh and estuarine 
ecosystems: Accomplishments in this area for 
the fiscal year have been in the revision and 
analysis of previously developed models, the 
first focusing on detrital food webs and car-
bon cycling in salt marsh dominated estuaries 
and the second focusing on physical-chemical 
and biological factors controlling the produc-
tivity and growth of eelgrass. 
Revision and analysis of a digital simulation 
model designed specifically to evaluate phys-
ical-chemical and biological controls governing 
eelgrass productivity and growth in lower 
Chesapeake Bay habitats has also been 
completed. 
Oxygen metabolism and nutrient exchanges 
of intertidal and submerged, shallow water 
non-vegetated sediments: Accomplishments 
during this fi scal year have included the com-
pletion of a doctoral resea rch project and the 
preparation of three papers. 
Program VI: Study diseases of marine and 
estuarine organisms 
Finfish: Experimental studies on the im-
mune response in juvenile summer flounder 
to the blood parasite T rypmwplasma bullocki 
revealed that specific antibodies are produced 
against T. bullocki and that antibody levels vary 
with seasonal temperature. Attempts to 
immunize summer flounder using formalin-
killed T. bullocki were ineffective, but fish that 
survive a natural infection are immune. 
Ecological aspects of the parasites of croak-
ers (Micropogonias undulatus) and spot (Lei-
ostomus xanthurus): This study was initiated 
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to examine the relationships of these com-
mercially important finfish and their internal 
and ex ternal parasites. Host collections have 
been obtained and parasites are now being 
collected, identified and counted. This work 
will not only address unstudied host-parasite 
relationships but will aid in our general 
understanding of the quantitative and quali-
tative effects of parasites on their hosts and 
also provide information related to the possi-
ble use of parasites as biological tags to dis-
tinguish populations. 
Ulcer disease syndrome: Following the rela-
tively widespread observation of lesions in 
juvenile menhaden (and other species) in the 
Chesapeake Bay and coastal waters and estu-
aries of North Carolina, Florida, and subse-
quently Georgia and South Carolina, YIMS 
initiated histological studies and field collec-
tions to study this phenomenon. Collections 
made in the fall of 1984 have been prepared 
and are under study. Additional sampling is 
planned for the Chesapeake Bay this fa ll. As 
of this writing, an etiological agent has not 
been clea rly identified. 
Effects of disease on fishery populations: 
Resea rch on the effects of disease on certain 
molluscs, crustaceans and finfi sh of commer-
cial and recreational significance was initiated. 
This effort involves relating available quantit-
ative and qualitative data on the interactions 
of selected diseases and their hosts to host 
numbers and dynamics. A manuscript describ-
ing preliminary results is now in press. Partial 
funding for this study was provided by 
North east Fi shery Center/NMFS/NOAA/ 
DOC. 
MSX: The life cycle of the major oyster 
pathogen, Haplosporidium nelsou i (MSX), is 
unknown; thus, it is impossible to conduct 
controlled laboratory experiments with this 
parasite. In an attempt to describe the life 
cycle of M5X, the life cycle of a closely-related 
oyster pathogen, Haplosporidium costale (SSO), is 
being investigated because the spore stage of 
this parasite is significantly more abundant 
than MSX . Antibodies aga inst disrupted SSO 
spores have been produced in rabbits. These 
antibodies have been tested for specificity 
using an enzyme immunoassay (EIA). SSO 
spores have been fed to three species of crab 
scavengers, and the EIA is being utilized to 
screen crab tissue for SSO developmental 
stages in crab tissue. In addition, attempts are 
now underway to prepare antibodies against 
( 
MSX plasmodia provided by scientists from 
Rutgers University. 
Acquired immunity in oysters: Studies 
were initiated to explore the possibili ty that 
oysters can acquire immunity to pathogens 
through exposure to nonvirulent pathogens 
or by subclinical dosages of living pathogens. 
Initial studies were directed to (1) develop a 
technique for quantifying phagocytosis of Per-
kinsus marinus zoospores by oyster hemocytes, 
and (2) determine the optimal concentration 
of antigens (formalin-killed zoospores or liv-
ing pathogens) required for immunization of 
oysters. A method has been successfully deve-
loped to quantify in vitro phagocytosis of 
14C-Iabeled Perkinsr1s marinus zoospores by 
oyster hemocytes. Preliminary results re-
vealed that a concentration of 7.2E06= 7.2 X 
106 formalin-killed zoospores or a short-term 
exposure to living pathogens may induce a 
cellular response in vivo. In a recent experi-
ment in which oysters were injected twice 
with 2E08=2 X 10s formalin-killed zoospores 
at one week intervals, a two-fold increase in 
cellular immune response, both in vivo and in 
vitro, occurred relative to untreated controls. 
Characteristics of hemolymph proteins from 
control and pathogen-challenged oysters are 
currently being investigated using the tech-
nique of isoelectric focusing. 
Program VII: Develop and perfect methods 
and techniques for economical culture of 
marine and estuarine organisms 
Hatchery Section: The oyster indu st ry 
suffers from shortages of natural se t, and the 
cos t per bushel of "seed oyste rs" is increasing. 
Hatchery-rea red oys ter seed appears to offer 
one avenue of relieving this situation. How-
ever, there are some problems with using 
hiltchery-rea red seed. The first problem is the 
production cos t inherent to hatchery-reared 
seed and the second is the high cost asso-
ciated with transporting cultch (shell) to and 
from the hatchery. A third problem is how to 
protect or harden the seed until it is large 
enough for good survival. 
The first problem can be addessed by using 
cost effective technology. This means in the 
case of an oyster hatchery that some of the 
high tech methods are bypassed in lieu of 
more primitive, cost effective methods. 
To eli minate the high cos t of cultch trans-
po rt and handling, the technique of remote 
se tting w ill be used. Th is technique has been 
used successfu lly on the Japa nese oyster Crns-
soslrcn gigas, but has never been thoroughly 
tested on the eas t coast oys ter C. virginim. 
Resea rch on the use of hatchery-rea red 
oyster seed was initiated. An ex isti ng bui lding 
at the Institute was converted to a production-
type hatchery. This hatchery w ill use the 
G lancy method, w hich is a relat ive ly inex pen-
sive low- technology type ope ra tion. However, 
all opt ions w ill re main open for various com-
binat ions of techn iques. While the building is 
being converted , needed equipment has been 
ordered or has been placed out on bids. 
Preliminary ex periments have been ca rr ied 
out on remote se tting of eas tern oys ter Cms-
soslren virginicn . A late fall se tting in 1984 
proved success ful, and the oys ter spa t sur-
vived th e winter wi th good success. The 
technique used was simi lar to tha t used on 
th e wes t coas t. Oys ters were spawned and 
th e la rva e we re g rown us in g s ta nd a rd 
C lancy- type ha tchery methods. In about 19 
days most of the larvae had developed to the 
eyed larva l stage . At this stage th ey are com-
petent to metamorphose. The larvae were 
then collected on a sieve, wrapped in cloth 
and we t paper towels and placed in a portable 
ice chest chilled with 2 to 4 li ters of ice. They 
were left for about 30 hours, simu lating the 
method in which they would be tra nsported. 
They were then placed in a tank filled with 
filte red seawater and plast ic mesh bags of 
clean oyster shells. The wa ter, about 25° C, 
was aera ted around the edge of the tank. 
After three days some sample shells were 
exa mined to make sure there was good set-
ting and th e tanks were drained. The shell 
bags were then suspended off the bottom to 
allow the seed to grow to a suitable size for 
planti ng. We were pleasantly surprised to find 
approx imately a 30% rate of setting and good 
survival over winter. 
In the late spring and ea rly summer more 
successfu l spawnings were demonstrated. The 
seed from these ex perimen ts w ill be used in 
some protection experiments to ascerta in 
how large the seed should be to ex pect ade-
quate survival. 
Hard Clam Farming: The Wachapreague 
Laboratory of the Vi rginia Institute of Marine 
Science has offered since 1974 a short course 
on how to grow the hard clam Mercwnrin 
mercwnrin. During that period a total of 154 
students have taken the course. The course is 
tailored for watermen, but in addition to a 
number of wa termen the classes included sea-
food packers, resource managers, college 
fa culty and grad uate students, staff or owners 
of consulting firms, a trade paper ed itor, 
nava l officers, civi l servants, engineers, medi-
cal doctors, fa rmers, bankers, and lawyers. 
They hailed from 15 coas tal sta tes and 4 for-
eign countries. In addition to those who reg is-
tered for the course, several hund red more 
have visited the clam culture fac il ity. T hey 
come from almost every coasta l sta te and ll 
fore ign coun tr ies . Although many of the par-
ticipants in the course were only enrolled for 
informat ional purposes, some have ac tua lly 
gotten involved in commercially growing 
clams for market. 
There are present ly abou t two dozen clam-
growing operations on the Atlantic Coas t of 
the Un ited States . Many of them are operated 
by graduates of the VIMS clam course . 
Oyster disease resistance: Research into 
the control of oyster diseases has shifted from 
an eva luat ion of the poten tia l development of 
gene tically transmissible resistance to the oys-
ter disease, Oemwcystidium mnrinum, or "Dermo," 
to eva luation of the potential for immuniza-
tion of oys ters . T his project has been dis-
cussed in the Pathobiology section . To be able 
to continue mean ingfu l gene tic resistance 
resea rch and to support immunologica l re-
sea rch, it is essential that a facility be deve-
loped w ithin wh ich exposu re to infective 
agen ts can be strictly controlled whi le main-
taining nea r optimal conditions for growth. 
Financia l support is now being sought for this 
type of facility. 
Oyster larval culture: Larval cu lture act ivi-
ties have centered on production of larvae for 
toxicological research and for field placement 
of pre-se t oys ter spat to assess the impact of 
chlorinated sewage on newly metamorphosed 
oys ters. Larvae and spa t have also been pro-
vided as needed to graduate students at VIMS 
and to resea rchers at the Un iversity of 
Maryland. 
Cryopreservation of bivalve gametes and 
larvae: A project was in itiated to determ ine if 
cryoprese rvation of the gametes and/or larvae 
of oysters and clams could be accomplished 
with significant recovery of viabili ty after 
thawing. Ini tial efforts have centered on 
using controlled freezing rates with va rious 
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cryoprotectants followed by immediate thaw-
ing and thawing after overnight storage. Vit-
rification as an approach to cryopreservation 
has also been under investigation. A proce-
dure has been developed that allows oys ter 
embryos to be introduced in to organ ic solu-
tions that are on ly about 40% water and can 
be replaced in seawater to continue develop-
ment. These organic solutions have the prop-
erty of forming a glass when immersed in 
liquid nitrogen, and cellular material in these 
solu tions apparently avoid freezing injury 
since true freezing does not occur. 
Oyster cell culture: Initial phases of a pro-
ject to culture oyster cells in vitro has begun. 
Studies have indica ted that oysters consist-
ently have the protozoan U!hyrilrfh uloides yorkm-
sis associated with their tissue. Other thraus-
tochytrid protozoa have been isolated, but 
only infrequently . Starch gel electrophoresis 
of apparently uncontaminated oyster cells 
reveal enzy me patterns that correspond to 
adu lt and embryonic oyster tissues . Elec-
tropherograms of thraustochytrids showed 
unique patterns with some electromorphs 
having mobil it ies similar to the oyster tissues . 
Compa risons with identified thraustrochytrid 
isolates suggested that starch gel electro-
phoresis may be usefu l in the speciation of 
this group and the ea rly identifica tion of their 
in festation of oyster cell cu ltures. Future 
work will eva luate medium effects on the 
mitosis rate in uncontaminated oyste r cell 
cultures. 
Program VIII: Determine the fate and effect 
of toxic chemicals in the Chesapeake Bay 
system 
Kepone: Kepone continues to present prob-
lems to the Commonwealth industry by con-
centrat ing in some species of finfi sh to levels 
which ex-reed the established action level. At 
present on ly certain fi shes in the James River 
continue to present problems. Last year over 
600 samples were analyzed to determine con-
centrations of Kepone. 
Environmental and effects resea rch on 
Kepone indica tes that it can produce chronic 
and acute effects on marine and freshwater 
an imals, but the levels necessa ry to produce 
such effects appea r to be considerably grea ter 
than those found in the James River. 
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Polynuclear aromatic hydrocarbons (P AH): 
A. P AH residues on oysters and brackish 
water clams from Virginia estuaries: T he 
objectives of this program were to (1) estab-
li sh a base line for polynuclear aromatic 
hydrocarbons residues in oysters and brackish 
water clams from Virginia's major estuaries, 
(2) determ ine if seasona l differences in 
residues occur, (3) determine if residues vary 
between species and/or river systems, and (4) 
determine whether any unusual compounds 
and/or inputs can be detected. 
Progress: Samples of oysters (Crassoslrea vir-
gilrica) and clams (Rangia cuneala) were collected 
in the fall of 1984 and spring of 1985 . A brief 
su rvey of the results is presented below. 
Concentra tions of total resolved aromatic 
hydrocarbons were consistently low at all sta-
tions and for both species sampled from the 
Rappahannock River. In the James River, 
residues of total aromatics in oysters declined 
with increasing distance from the river mouth, 
while residues in clams, although generally 
higher than oysters, showed no distinct trends 
with distance. Residues in Rrmgia collected 
from the Chickahominy River were consider-
ably lower than those from the James River 
sta tions. In the York River concentrations of 
total aromatics increased dramatically at the 
most upstream oyster rock sampled, and 
clams collected from just below West Point 
had the highest residues observed during the 
survey. A detailed examination of the clam 
samples from the York, Pamunkey and Mat-
taponi rivers indicated that compounds derived 
from resin acids of plants accounted for a sig-
nificant proportion of the resolved aromatics 
in these samples. 
Even though the results from this survey 
are not yet completely analyzed,they indicate 
that: (1) the bivalves utilized are good indica-
tors of inputs, both natural and anthropo-
gen ic; (2) differences in residue concentra-
tions between river systems exist; (3) the 
unresolved complex mixture appears to reflect 
anthropogenic inputs and the influence of the 
turbidity ma ximum; and (4) residues of natu-
rally occurring compounds differ between 
river systems. 
B. Bioconcentration of P AH from sus-
pended sediments and solution by the Ameri-
can oyster, Crassostrea virginica: Oysters 
(Crassoslrea virgi11ica) were exposed in a flow-
through system to a suspended solids phase 
and a dissolved phase of PAH-contaminated 
sediments collected from the Elizabeth River, 
Virginia in order to evaluate the significance 
of these two phases as a source of P AH for 
uptake by the oysters. One group of oysters 
was exposed to 10mg/1 suspended solids con-
taining a measured total resolved P AH con-
centration of about 6.Sug/l. A second group 
of oysters was exposed to a solution prepared 
from a filtrate of the suspended solids stock 
used to prepare the suspended solids phase 
containing a measured total resolved PAH 
concentration of about 1.6ug/1. A 28-day 
uptake exposure period was followed by a 28-
day clearance phase. Oysters sampled from 
the populations at weekly intervals were ana-
lyzed for PAH by GC and GC-MS. The body 
burden data for the oysters were analyzed 
using the BIOFAC model to determine uptake 
and clearance rates, bioconcentration factors, 
and time to 90% of equilibrium. Oyster condi-
tion throughout the experiment was moni-
tored by changes in shell size and percent 
water in the tissues. A report of the findings 
is being prepared. 
C. Uptake of polynuclear aromatic hydro-
carbons by oysters (Crassostrea virginica) 
transplanted to an industrial estuarine sys-
tem: Oysters (Crassosfrea virginica) were trans-
planted from a pristine estuary (the Rappa-
hannock River, a tributary of the Chesapeake 
Bay) to 5 sta tions along an industrialized 
estuary (the Elizabeth River, which is sur-
rounded by the cities of Norfolk and Ports-
mouth, Virginia). The accumulation of PAH 
was monitored over a period of 9 weeks . Sta-
tion to station differences in residue levels in 
surface sediments were observed. Accumula-
tion of PAH was rapid with approximate 
equilibrium in 2 to 4 weeks. More than SO 
PAH were identified, benzo(a)pyrene levels 
reached 2 ug/g (dry-weight). At one station 
total P AH reached 60 ug/1 after 4 weeks of 
exposure. Effects on the animals were indi-
cated by depressed lipid levels at the more 
contaminated stations. 
D. An evaluation of effects of coal parti-
cles on the eastern oyster (Crassostrea vir-
ginica) - accumulation of polynuclear aro-
matic hydrocarbons and acute effects: Oysters 
were exposed for 28 days to coal particles 
(::;40 urn) at concentrations of 1 and 10 mg/1. 
Uptake of P AH by the oysters was measured 
at intervals of 0, 14, 21 and 28 days. The 
results of the study indicated that: (1) PAH 
did not leach from the coa l particles to the 
water, (2) the oysters did not accumulate 
PAH from the ingested coal, and (3) there 
were no adverse effects on the oysters' 
growth. 
A survey of potential problems related to 
toxic organic chemical contamination of 
aquatic environments: Objectives of the over-
all study are: (1) to compile and analyze the 
available ·data on toxic organic compounds in 
water, sediments and biota from 10 sites in 
the United States - where available, data on 
sources of the compounds will be included in 
the site surveys; (2) through a literature 
review determine what is known about the 
toxicity and bioavailability of selected toxic 
organics and compare these data to those lev-
els found at the sites reviewed; (3) at sites 
where data are found on toxic organics, com-
pile biological data and assess whether any 
cause and effect relationships are indicated; 
(4) based on the results, ascertain the poten-
tial magnitude of the problems nationally and 
evaluate the need for additional site surveys 
or for data collection; and (5) on the basis of 
the results, make suggestions of future 
research needs. 
This study is being conducted under a 
gra~t from NOAA. 
Fate and effects of toxic chemicals: Studies 
are being conducted on the metabolism of 
polynuclear aromatic hydroca rbons by estua-
rine organisms. P AH include many known 
and suspected procarcinogens that are metab-
olized to highly reactive compounds such as 
diols and diol-epoxides, which are the ulti-
matl)'carcinogens. The metabolism of PAH by 
marine organisms is not well understood, 
although metabolites are known to be 
excreted through the biliary system of fish. 
However, the toxic effects of PAH in areas 
such as the Elizabeth River are well docu-
mented and include cataracts, gill hyperplasia, 
fin rot and integumental lesions. Currently, 
efforts are being made to analyze the metabo-
lites of P AH by high performance liquid 
chromatography (HPLC). The biological ex-
tracts that contain the metabolites are highly 
complex mixtures that require large numbers 
of theoretical plates to achieve the necessary 
resolution . Therefore, the coupling of a series 
of microbore columns is being investigated. 
Using fish bile spiked with standards, extrac-
tion methods are being worked out using a 
solid:liquid extract io n process. We have 
achieved ex traction efficiencies of - 90% in 
certain cases. 
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Mass spectrometry will be used for the 
identification of the metabolites. The method 
of choice involves the interfacing of HPLC 
with the mass spectrometer using a direct 
liquid interface. Th is is a recently developed 
technique; much effort has been made to 
understand the process involved both in the 
operation of the interface, which requires 
ultra-clean conditions because of the use of a 
diaphragm with a 5 micron orifice in the 
interface, and in the use of negative chemical 
ionization, which is the inevitable mode of 
sample ion ization when this type of in terface 
is used. 
As the work continues, the data obtained 
will be examined with the aim of correlating 
the presence or absence of diseases of the fish 
with the ex tent of, or variations in, the 
metabolism of PAH. Because of the presence 
of PAH throughout the Chesapeake Bay, an 
understanding of the processes that occur in 
the Elizabeth River may provide information 
on potentia l future problems in the Bay. 
Mass spectrometry: A new mass spec-
trometer was delivered to the Department of 
Chemical Oceanography during the past year. 
The instrument is an Extrel Corporation 
(formerly Extranuclear Laboratories) Model 
ELQ 400-2 quadrupole mass spectrometer. It 
is a fully equipped instrument that allows for 
sample introduction by gas or liquid chroma-
tog raph or direct insertion probe. Spectra can 
be obtained using electron ionization, positive 
or nega tive chemical ionization, or fa st atom 
bombardment . Data can be acq uired using 
either full scanning or selected ion monitor-
ing. The instrument has a PDP-11 computer 
that controls both instrumental parameters 
and data acquisit ion. This computer also con-
trols data acqu isition from the DuPont 492 
mass spectrometer that was already present 
in the department. During the past year a 
considera9k amount of time has been spent 
in testing the abilities of the new instrument, 
particularly th ose aspects involv ing new 
developments such as the interfacing of high 
performance li quid chromatog raphy with 
mass spectrometry. These techniques will 
grea tly enhance the range of compounds that 
can be studied by the Department of Chemi-
cal Oceanogra phy . 
Radiobiology: The Radiobiology section has 
been engaged in the determination of sedi-
mentation rates by the low level gamma 
counting of Cesiu m-137 produced from 
atmospheric tes t i r~g of nuclear weapons which 
( 
was halted by treaty in 1965. The section has 
also been engaged in the determination of 
flu x ra tes of atmospherically produced 
Beryllium-7, which may be useful in the 
determination of short-term sedimen tation 
rates. It has maintained facilities for the prep-
aration and counting of samples for several 
investigators using radioactive tracers. 
United States Air Force/Air Force Office of 
Scientific Research (USAF I AFOSR): The 
USAF/AFOSR funded research on the physi-
cal chemistry of aqueous solutions of multi-
component mixtures of organic compounds 
continued during the year . Two papers were 
published on this work, a third is in review 
and a fourth in prepara tion. Results show 
that hydrocarbon mixtures exhibit significant 
departures from ideal solubility, with most of 
this departure produced by interactions in the 
hydrocarbon mixture phase. Implications for 
oil spill weathering, mixture toxicity estima-
tion, and ground water contaminant trans-
port are discussed. 
A USAF funded graduate student research 
project on sorption of organic materials from 
aqueous solution by metal oxides surfaces and 
aquifer minerals has been initiated . The first 
year experiments have been comple ted. The 
results will be published this fall and include a 
series of absorption coefficients on goethite, 
alumina, montmorillonite, soil and aquifer 
material with 1,2 dichlorobenzene, chloro-
phenol, trichloroethylene and napthalene. 
Correlations between mineral surface proper-
ties and sorbate molecule parameters are 
presented. 
Aquatic toxicology: This activity has in-
volved a variety of projects under the general 
headings of chlorine toxicity, PAH effects and 
bioaccumulat ion, and the induction of mixed 
function oxygenases in a polluted es tuary. 
Chlorine toxicity: Studies of the effects of 
chlorinated sewage on oyster larval spatfall 
were continued and expanded. Additional 
laboratory experiments were performed, 
monitoring metamorphosis as opposed to 
initial attachment. In addition, a field study 
was initiated. Thirteen stations were estab-
lished in the James River in an array around a 
sewage outfall at which se tting subst rates 
were placed. At weekly intervals, the sub-
strates were examined for newly set oyster 
spat. During the summer of 1984, no effect 
of the outfall on settlement was detected. In 
the spring of 1985, the field study was 
expanded both by the addition of three sta-
tions and by placement of substrates with 
oyster spat already set and grown to 2-4 mm 
in order to monitor survival and growth with 
respect to position around the outfall . This 
work is in progress. 
In addition, we have contracted with Virgi-
nia Power to investigate the utility of contin-
uous low level chlorination of intake cooling 
water as a means of eliminating macrofouling 
in the turbine and bearing cooling water sys-
tem. Experiments have been performed to 
test the efficacy of several chlorine residual 
concentrations as well as several pulsed chlor-
ination procedures. The aim is to select ·a min-
imum chlorine concentration which is effec-
tive for controlling macrofouling whi le 
meeting National Pollutant Discharge Elimi-
nation System (NPDES) standards for chlo-
rine residual in the discharge stream. 
PAH research: Preliminary studies have 
been made of the toxicity of P AH contami-
nated sediment to a mysid shrimp. Mysid 
shrimp, a major food item in the diet of many 
fishes in Virginia waters, are epibenthic and, 
therefore, live in close contact with sediment. 
When exposed under static conditions to a 
contaminated sediment layer, definite acute 
toxicity resulted. Under flow-through expo-
sure conditions, no toxicity was observed. In 
the former case the overlying water became 
discolored by substances leaching from the 
sediment, whereas under flow-through condi-
tions, substances leaching from the sediment 
were flu shed from the system. Additional 
research is planned. 
Sediment samples from two sites in the 
upper tidal freshwater reach of the James 
River, thought to be contaminated with P AH, 
were tested for toxicity using fathead min-
nows and bluegill sunfish . The sediments, 
when analyzed, did not contain the concen-
trations of PAH observed previously and 
were found to be non-toxic. Funding was 
provided in part through the Richmond 
Regional Planning District Commission, from 
the Virginia Environmental Endowment. 
In collaboration with the Department of 
Chemical Oceanography, experiments were 
performed to expose oysters to P AH-con-
taminated sediments suspensions and filtrates. 
At various intervals up to 28 days, oysters 
were sacrificed and analyzed for P AH body 
burden. These data are being used to ca lculate 
specific uptake and clearance rates and the 
equilibrium bioconcen tration factors for total 
resolved P AH and for specific identified chem-
ical species . These data will facilitate interpre-
tation of field exposure experiments. This 
work w ill continue. 
Additional experiments were performed in 
which oysters were exposed to coal dust 
leached in estuarine water for an extended 
period to ·determine whether PAH in the coal 
dust are transferable to the oyster tissue. The 
oysters exposed a t concentrations as high as 
10 mg coal dust/1 did not contain significantly 
more PAH than control oys ters, even after a 
28-day ex posure. This study was performed 
with external contract support . 
Mixed function oxygenases: In conjunction 
with Dr. Samuel Felton, a visiting scientist 
from the University of Washington, we are 
examining changes in the mixed function 
oxygenase (MFO) sys tem in spot (Leioslomus 
xnHihums) collected from the Elizabeth River. 
MFO's are subtrate inducible enzymes which 
are involved in the metabolism of various 
organic substances including PAH. We hypo-
thesized that young fish entering the Eliza-
beth River in the spring would have relatively 
low MFO levels, which would increase with 
time of residence in the river. A modified 
method for AHH (aryl hydroca rbon hydroxy-
lase) has been developed and validated. Fish 
liver samples have been collected and are 
being analyzed . In addition, Dr. Felton has 
developed an improved method for analysis of 
the unrelated enzyme super ox ide dismutase 
(SOD), which is also being analyzed for in 
fi shes collected. SOD may play some role in 
ca taract form ation . Partial support for this 
research was provided by the Virgin ia Envi-
ronmental Endowment. 
Pathological effects of contaminated Eliza-
beth River sediments and sediment-associated 
water upon resident and migrating finfish: 
Resea rch on the effects of PAH-contaminated 
sediments and sediment-assoc ia ted water 
continued wit h collec tio n o f finfi shes at 
se lec ted s tations in the Elizabeth Ri ver. 
Selected stations in a reference estuary, the 
Nansemond River, were also sampled . The 
overall project includes at tempts to determi ne 
the quantitative s ignifica nce of obse rved 
les ions, as well as studies of the lesions them-
selves and their effects on individuals. Inci-
dence of gross lesions, i.e. fin erosion, ulcers 
and lens cataracts and their distribution in 
relation to site, was directly related to P AH 
contamination. Histopathological examinations 
of affected tissues are now being conducted . 
The incidence of cataracts has generated col-
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laborative research with the National Insti-
tutes of Health (Eye Division) . It is an ticipated 
that field sampling will continue through 
1985-86 to improve the statistical significance 
of previous observations. 
Additi ona l controlled labora tory ex peri-
ments have been performed to expose spot 
(l.c iosfomus xantlwrus) to a graded series of con-
centrations of sediment and overflow waters 
using contaminated sediment from the Eliza-
beth River. Mortality and gross lesions occur-
ring at varying concentrations have been 
observed and recorded. Results of various 
experiments are being submitted for formal 
publica tion. This program has been designed 
to iden tify concentrations of contaminated 
sediment to be used for ch ronic exposure 
experiments. A new series of ex posure exper-
iments now being planned wi ll partially focus 
on the effects of chronic exposure on eye 
tissues. 
C hronic ex posure to suble thal concentra-
tions of tox ic chemica ls is also suspected of 
pred ispos ing finfish to di sease. Resea rch was 
initiated to examine the effects of tox ic chem-
ica ls on the cellular immune response. Mac-
rophages are an important part of the immune 
sys tem of fish and fun ction to protect the 
hos t by phagocytizi ng foreign material includ-
ing disease-causing agents. Macrophages were 
isolated from the kid neys of three species of 
fi sh collected from the Eli za beth, Ware and 
York rivers. Three aspects of macrophage 
fun ction -chemota xis, phagocytosis, and pino-
cytosis - were measured and found to be 
reduced in fish collected from the Elizabeth 
River as compared to clean water controls. 
Si mil a r res ult s were obta in ed w ith fi sh 
ex posed to contaminated Eliza be th River sed-
iments in the laboratory. These results sug-
gest that chronic ex posure of finfi sh to envi-
ronmental toxicants (stressors) im pairs the 
cell ular immune response, predisposing com-
merciallyTmportant fi sh to disease. 
Macrobenthos and microbiota: A combined 
microbiology-benthic biology and chemical 
s tudy of the Eli zabeth River was completed. 
Primary objectives of this study were to 
obta in basic data on the effects of creosote 
contamination on the benthos and microbiota 
and to develop recommendations for dredging 
a nd d isposa l o f co ntam in ated sedim e nt. 
Results ind ica ted that the Southern Bra nch of 
the Eli zabe th River is contam inated with very 
high leve ls of PAH. T he presence of these 
materials results in a macrobenthic commun-
ity characterized by juveniles which never 
reach adult size and the absence of larger, 
deeper dwelling species. A significant negative 
regression relationship was noted for bacterial 
production versus PAH concentration in sur-
face sedimen ts. Sediments from those sta-
tions containing the highest concentrations of 
P AH were positive using the Ames salmo-
nella mutagenicity test. Results of the micro-
biologica l study are now in process. A set of 
guidelines for dredging and disposal of con-
taminated sediment was provided to the 
Council on the Environment. 
Program IX: Study nutrient cycling processes 
and controls in riverine, estuarine and 
coastal marine environments 
Nitrogen-IS stable isotope studies of nitri-
fication in the upper James River: Accomp-
lishments in this area for the fiscal year have 
been the development of reliable analytical 
methodologies for application of stable nitro-
gen isotopes as tracers and the comple tion of 
two studies of nitrifica tion a t nine stations in 
the upper James River. Curren t activities are 
in the area of sam ple analysis and data reduc-
tion . Future work will be in the applica tion of 
stable N-isotopes to nitrogen cycling studies 
in other es tuarine and fres hwater habitats . 
Phosphorus removal as a management 
practice: In conjunction with the nutrient 
cycl ing program, we have in itiated a study 
related to the possible effects of phosphorus 
removal, via a phosphate detergent ban and 
retrofitting sewage trea tment plants, on the 
wa ter qua lity in Chesapeake Bay and its trib-
utaries. O ur major efforts during this time 
period were devoted to fund raising, experi-
menta l design and planning, purchasing sup-
plies, and equipment and hiring personnel. An 
initial experiment in August, 1985, has been 
subject to only preliminary analysis, but that 
analysis is in essential agreement w ith data 
from lower sa lini ty reg ions of the Bay 
(Patuxent River) which suggests tha t remova l 
of phosphorus has li ttle effect on water qual-
ity, and hence phytoplankton production, dur-
ing the summer tim e per iod. Addit ional 
experiments will be performed during the 
year. 
Nitrification in the James River: Densities 
of nitrifying bacteria were determined in the 
water and sediment in the tidal freshwater 
reaches of the James River. Results indicated 
eleva ted levels of these microorganisms in the 
waters immediately downstream of known 
municipal/industrial sources of reduced nitro-
gen compounds. In addit ion, a stable nitrogen 
isotope laboratory facility has been created for 
the determination of rates of n itrifica tion (and 
other N transfo rm ations) in water and sed i-
ment samples . During this period meth ods 
for the extraction and detection of stable iso-
tope N compounds have been developed and 
validated. Process ing of samples is now being 
initiated . 
Program X: Evaluate factors leading to, and 
the consequences of, nutrient enrichment 
Means by wh ich nutrient enrichment is 
deleterious to es tuaries include the promotion 
of undesirable alga l blooms and the release of 
materials which contribute to oxygen deple-
tion of the waters. VIMS scienti sts have been 
studying these problems, especially as they 
apply to the tidal freshwater reg ions of the 
james and Potomac estuaries. 
Previous studies by VIMS have indica ted 
that alga l blooms in several embayments on 
the Virginia shore of the Potomac es tuary are 
supported by the release of nutrients, espe-
cially phosphorus, from the bottom sedi-
ments. This finding led to initiation of a study 
to examine the fa ctors which influence bot-
tom releases of th e nutrients nitrogen and 
phosphoru s. Factors presently under inves ti -
ga tion include temperature, dissolved oxygen, 
and nutrient concentration in the overlying 
water. Investigations of the influence of 
water-column pH and of interactions among 
nutrients are presently being initiated. 
The most significant finding to date is that 
bottom releases of phosphorus are largely 
controlled by th e concentration in th e overly-
ing water. When concentrations are high, 
phosphorus moves into the sediments. When 
concentrations are low, phosphorus moves 
out of the sediments . This sugges ts that 
phosphorus is s tored in the sediments in win-
t e r, wh en conce ntration is high, and is 
released in summer, when concentration is 
low due to uptake by the algae. This finding 
is curre ntly being translated into recommen-
dations for management of phosphorus in the 
embayments. 
Release of ammonium to es tuarine waters 
ca n lead to oxygen depletion through the 
action of nitrifica tion of ammonium into 
nitrate . The role of nitrifica tion in the oxygen 
balance of the upper tidal james River has 
been debated for several years. Measure-
ments of benthic fluxes of nitrogen indica te 
that the role of sediments must be included in 
any analysis of nitrification and of oxygen in 
the james. 
The James River sediments a re releasing 
ammonium to the overlying water, thereby 
supplying substrate for the nitrifica tion pro-
cess. At the sa me time the sedimen ts are tak-
ing up nitrate, the end product of nitrifica-
tion. These benthic flu xes have frustrated 
previous efforts to examine th e role and fate 
of nit rogen in the James because the water 
only has been considered. 
Continuing investiga tions into nitrogen flu x 
in the James include measurement of nitrogen 
in the sediment inters titial wa ters and incor-
poration of the flu xes into a management 
model of the es tuary. 
Program XI: Understand the dynamics of 
benthic boundary layers and associated 
processes of sediment resuspension, trans-
port, and animal-sediment interaction in 
coastal land estuarine environments. 
The overall objective of this program is to 
determ ine th e dynamics of the benthic boun-
dary layer with respect to sediment resuspen-
sion and transport in order to improve man-
agement of dredged materials, predict and 
control shoaling in navigable waterways and 
ports, predict the accumulation or erosion of 
different types of sediment, and anticipate 
and avoid possible buildup of toxics absorbed 
to certain types of sediment. As of june 30, 
1985, progress had advanced along seve ral 
fronts: (1) the floors of the lower Chesapeake 
Bay, the adjoining estuaries (York and james) 
and inner continental shelf were mapped with 
respect to variable bottom roughness types 
using a combination of side-scan sonar sur-
veys and direct diver observations of bed 
deta ils . From these surveys, the bottom types 
have been classified and the dis tributions of 
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th e different bottom classes have been 
mapped; (2) an instrumented tripod for moni-
toring benthic boundary layer currents and 
sediment resuspension was designed, con-
structed, and deployed near Wolf Trap Light 
in the bay s tem. Records from these deploy-
ments are presently being analyzed; and (3) a 
computer model capable of predicting time 
and space variations inbottom roughness and 
in bed mobility due to the influence of waves 
was developed and applied to the inner con-
tinental shelf. 
The classifica tion and mapping of the bot-
tom types of the bay, estuary, and inner shelf 
environments of Virginia is regarded as the 
first step toward ultimately determining the 
spatial and temporal variability of sediment 
transport processes. The spatial distributions 
of bed rough ness characteristics in the lower 
Chesapeake Bay, the lower portions of the 
York, James, and Elizabeth rivers, and the 
adjacent inner continental shelf were system-
atica lly mapped. A high resolution, fully-
corrected side-scan sonar mapping system 
(100 kHz) was used for remote acoustic 
de tection of bottom roughness, supported by 
"ground-truthing" by direct in situ observa-
tions by divers. These complementary meth-
ods proved to be especially effective in detect-
ing a wide range of bed roughness, at various 
scales. Fine-scale, sediment-dependent varia-
tions in Nikuradse (skin friction) roughnesses 
are present, together with both meso-scale 
and small-scale distributed (form drag) rough-
ness. Depending upon loca tion, the distrib-
uted roughness may be either biogenic or 
hydrodynam ica lly induced (by currents and 
waves), although anthropogenic roughness 
prevails in ce rtain instances (e.g ., port areas 
such as the Eli zabeth River). In terms of par-
ticu lar combinations of roughness scales and 
types, combined sonar and diver observation 
data i}llaw the beds to be systematically but 
qualitatively classified into ten bottom types, 
each of which has a distinctive subenviron-
mental associat ion. 
Concurrent with the completion of the first 
phase of the bed mapping effort, develop-
ment, ca librat ion, assembly and initial deploy-
ment of the YIMS state-of-the-art Benthic 
Bounday Laye r in s trumented tripod wa s 
comple ted in FY 84-85. The purpose of this 
tripod is to record for prolonged periods ( 1 
month) nea r- bo ttom currents, waves and 
wave-i nduced oscillations, sediment resuspen-
( 
sion, and bed responses. The tripod incorpo-
rates the following instruments mounted on 
a tubular frame: (1) a Sea Data Model 635-9RS 
Directional Wave and Current Meter, incorporating 
a Marsh-McBirney 2-axis electromagnetic 
current sensor, a Paroscientific "Digi-Quartz" 
pressure sensor, and a "burst" programmable 
data logging system; (2) a Datasonics Model 
ASA-920 Digital Sonar A ltimeter which measures 
sequential changes in bed elevation through 
time to a high degree of precision; (3) an Opti-
cal Back Scallerance (OBSJ Sediment Concen tration 
Meter, consisting of five vertically mounted 
miniaturized optical back scatterance sensors 
designed for point array measures of sus-
pended sediment concentration; (4) a Sea Data 
B-Chan11el Data l.ngger which is used to record 
the data from the sediment concentration 
meters; and (5) a Datasonics Model SST 320 
Acoustic Transponder to permit the tripod to be 
located exactly on 100kHz side-scan imagery. 
During the initial deployment of the tripod in 
the bay stem region of the Chesapeake Bay 
near Wolf Trap Light in late winter, 1985, we 
were able to capture data concerning the bot-
tom energy regime associated with an intense 
winter storm. Numerous deployments, over 
different bottom types, will be made in FY 
85-86. 
A numerical model was developed to es ti-
mate the cross-shelf variation in: the bed 
roughness due to grain size, wave ripples and 
moveable bed effect s; the corresponding wave 
fri ction fa ctor and the wave-induced bed 
shear stress; the wave energy dissipation; and 
the bed response expressed as a depth of sed-
iment mixing. This model was applied to two 
natural cases including the low gradient inner 
shelf profile fronting the coas t of Duck, 
North Ca rolin a in the Mid-Atlantic Bight for 
166 different combinations of deepwater 
wave height and period as initial cond itions. 
Long-term wave statistics were used as 
weights in integrating the model predictions, 
thus permitting the bed response to be 
expressed as a probability of a sediment mix-
ing depth being exceeded versus time (month 
of the yea r) and space (distance offshore). 
Under any of set of initial conditions, the 
cross-shelf variation in wave-induced bed 
shea r stresses and the corresponding bed 
response is controlled by complex cross-shelf 
varia tions in the type and magnitude of bed 
roughness, the wave friction factor, and the 
near-bed wave orbital semi-excursion and 
max imum orbital velocity. Over a yea r, the 
seasonal variat ion in wave height and period 
is reflected by a para llel variation in bed 
response over only part of the inner shelf 
profil e. At Duck, the upper shoreface displays 
little or no seasonal variability in bed response 
in contrast to the marked seasonal response 
of the lower shoreface and inner shelf. 
A secondary component study of the ben-
thic boundary layer program was initiated 
entitled "MUDS" (Mud Underflow Dynamics 
Study), emphasizing the different modes of 
fine-grain sediment transport. A state-of-the-
ar t fie ld methodology employing mul tiple-
frequency acoustic profiling togethe r w ith 
side-scan sonar imaging proved successful in 
discriminat ing between fine-grained transport 
by (1) buoyant surface plumes, (2) high-
density mud underflows, (3) various forms of 
subaqueous slope failure, and (4) resuspen-
sion by cu rrents and waves . 
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Program XII: Describe and understand the 
circulation of waters in the estuarine and 
coastal environment 
Studies of estuarine ci rculation have focused 
on the brackish portions of the James River 
es tuary. Resu lts of fie ld and hydraulic model 
measurements have provided the basis for an 
understanding of the complex circu lat ion 
patterns in thi s par't of the river. It appea rs 
that th ere is a net upriver flow of water a t 
depths and near the northern· shoreline, while 
the net flow is downriver near the surface 
and nea r the southern side. A si milar pattern 
in Hampton Roads completes th e loop. It thus 
appears that materials are cycled through this 
region and only slowly flushed from the river. 
This in part may explai n why the James River 
typica lly has a modera te spa tfall throughout 
the oyster spawning period and over a lengthy 
reach . 
Preliminary fie ld studies were conducted in 
1984-1985 in anticipa tion of a major fie ld 
progra m in 1985-1986. Field observa tions 
nea r Wreck Shoa l and Newport News Point 
sugges t that topograph ica l fea tures affect th e 
density structure and prod uce a variety of 
responses wh ich res ult in mi xing. These 
initia l field efforts are providing the gu idelines 
for future st udies w hich, it is hoped, wi ll eluc-
idate more completely the mechan isms at 
work. 
Program XIII: Develop a better understand-
ing of shoreface, surf zone, and beach 
processes 
The objective of this program is to develop 
a be tte r understanding of shoreface, surf 
zone and beach processes in order to provide 
more .c..>.Hective measures to mitigate shore 
erosion . As in previous yea rs, e ffort has been 
shared between: (1) app li ed resea rch and 
associated adv isory ac tivity aimed at dea ling 
w ith th e immediate and day-to-day problems 
of eros ion along the shores of the Common-
wea lth, and (2) more basic resea rch aimed at 
providing a deeper understanding of the fun-
damenta l mechan isms w hich operate to ca use 
beach and shoreline changes. 
The long-te rm goa l of the basic resea rch 
side of the program has been to deve lop 
improved, accurate predictabi lity of nearshore, 
surf zone, and beach hydrody namic and mor-
phologic assemblages, based on elucida tion of 
the universa l principles governing nearshore 
and su rf zone morphodynamic behavior. The 
more specific and immediate objectives ad-
dressed during FY 84-85 were: (1) to improve 
ex planation and pred ictability of short-term 
changes in the morphodynamic states of 
beaches and surf zones, (2) to improve expla-
nation and predictability of in termed iate term 
variability and changes of two-dimensional 
beach /surf zone/nearshore profiles and to 
elucidate the relationsh ips be tween profiles 
and beach states, and (3) to better expla in th e 
morphodynamic connectivities of pronounced 
bar-trough (linea r and rhythmic) surf zone 
states and to gai n better predictability of tem-
poral changes of these systems. 
Resea rch activities during FY 84-85 involved 
aspects pertinent to all three objectives as well 
as objective-specific facets. Since we hypo-
thesized that groupiness of the incident waves 
is likely to affect short-term changes in beach 
state, the behavior of beach profiles, and the 
dynamics of bar-trough su rf zones, we 
inves ted considerable effort in; developing 
efficient and mea ningful indices of wave 
groupi ness that could be applied to very large 
data se ts of wave time series; investigating 
the role of the inner shelf in modifying group-
iness; examining possible relationships be-
tween wave grouping and infragravity energy 
in the surf zone; and genera ting long time 
series of wave groupiness sta tistics that could 
be applied to statistical analyses of corres-
ponding time se ries of beach states and pro-
files. Similarly, in order to determine the roles 
played by time-varying tidal range and da ily 
mea n water level in controlling certain beach 
states, modes of profile behavior, and bar-
trough morphodynamics, it was necessa ry to 
develop techniques to express the relevant 
quantities and then apply these techniques to 
generate long time se ries embracing the 6-
year pe riod cove red by ou r beach sta te and 
profile data. Objective-specific activities have 
included analyses of the response freq uencies 
of different modes of profile behavior, dete r-
mining associations be tween profiles and 
beach states, and conducting multivariate sta-
tistical analyses aimed at determining the 
re lationships be tween beach states and modes 
of profile change and diffe rent fo rcings. In 
connection with Objective 3 we have rea na-
lyzed, using improved methods, all of our 
current and wave time series data from bar 
trough surf zones. In addition, we developed 
a numerical procedure for es timating cross-
shore variation in standing wave and edge 
wave amplitudes and corresponding loca tions 
of nodes and antinodes over observed com-
plex nea rshore topographies. We have applied 
the procedure to a range of observed time-
varying bar-trough configurations and com-
pared the results to our available data on 
infrag ravity oscillations in bar-trough surf 
zones. 
The progress as of June 30, 1985 can be 
summarized as follows: a study of the roles 
pbyed by waves, tides, sediment size, and 
wave groupiness in causing changes (erosion 
or accre tion) in beaches and surf zones was 
comple ted with the development of a predic-
tive mode. A study of the mechanisms con-
trolling the behavior of surf zone bars and 
troughs was completed with the result of 
ex plaining the hydrodynamic mechanisms 
which operate on those systems. T he first 
phase of an ongoing stud y of the inner shelf 
processes responsible for the exchange of sed-
iments between the shore and offshore zones 
and in modulating surf zone processes was 
comple ted; a comprehensive field experiment 
addressing these problems is to be conducted 
in September, 1985. 
Program XIV: Describe and explain the late 
Quaternary sedimentology, stratigraphy 
and geologic evolution of the Chesapeake 
Bay and coastal waters 
The objec tives of thi s prog ram are to des-
cribe and ex plain the sedimentology and late 
Quaternary geologic evolution of the Chesa-
peake Bay System in order to infer the likely 
long- term sources, sinks and pathways of 
transport of sediments and contaminants. To 
a significa nt deg ree, this program is comple-
mentary to the Benthic Boundary Layer Pro-
gram. It is an ongoing, interactive series of 
projects relating to the sedimentology and 
la te Q uaternary geologic history of the Che-
sapea ke Bay System. The studies ra nge from 
inves tigations of the recent sedimentary and 
dredging histories of the Elizabeth River to 
much la rger sca le investigations of the geolog-
ica l evolution of the Chesapeake's basin . 
The recent sediments studies incl ude inves-
tiga tions of the physical and anthropogenic 
processes that ac t to distu rb and resuspend 
the contaminated sediments of the Elizabeth 
River, thus making those contaminants avail-
able for transport to other sites. A specific 
study of the effects of shipping on sediment 
resuspension in the Eliza be th River conducted 
in FY 84-85 addresses the objec ti ves of this 
program as well as those of Progra m XI. The 
stirring up of polluted sediment from the Eli-
zaoeth River fl oor by shipping is one way in 
which tox ics can escape the river and ex pose 
fi shes and shellfish to contamination. Sonar-
grams reveal rela tively large areas of the river 
floor that are unstable or disturbed by dredg-
ing and anchoring. Field observations of tur-
bidi ty, suspended sedimen t and currents show 
tha t sediment concentra tions in the wa ter are 
increased up to 70 fold by shipping activity. 
Mos t disturbance takes place in channels 
where ship clea rance is small and where ships 
are berthed in slips and piers. Resolution of 
th e problem will be incorporated into deci-
sions on channel dredgi ng and management 
of tox ic metals and P AH. 
The major larger sca le inves tiga tion is a 
coopera tive venture w ith th e U. S. Geologica l 
Survey and the Maryland Geologica l Survey 
to study the seismic stra tigraphy beneath the 
Bay and the in ner continental shelf. This 
work will add significa ntly to the understand-
ing of the geologic evolu tion of the region. 
Side-scan sonography obtained currently with 
the seismography allows correlation of mod-
ern processes and depositional environments 
with those that are geologica lly older. Two 
resource-directed projec ts within this area are 
concern ed with identifying the geologic se t-
ting and ex tent of (potentially economic) dep-
os its of heavy minerals on the continental 
shelf and with loca ting deposits of fossil 
oys te r-shell w ithin the Bay's tributary es tuar-
ies . The la tter ac tivity, if success ful , shou ld be 
of direct benefit to the Commonwea lth 's oys-
ter industry. 
Program XV: Conduct investigations related 
to the development,utilization, and man-
agement of resources of significance to 
the marine environment 
Resea rch in marine resource ma nagement 
continued under the auspices of the Depart-
ment of Ocean and Coas tal Law. The depart-
ment continued its invest igation and identi fi-
ca tion of po tent ial common lands and public 
lands within the Commonwealth's coas tal 
zone. 
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Program XII: Describe and understand the 
circulation of waters in the estuarine and 
coastal environment 
Studies of es tuarine circulation have focused 
on the bracki sh portions of the James River 
es tuary. Res ults of field and hydraulic model 
measurements have provided th e basis for an 
understanding of the complex circulation 
pattern s in this pad of the river. It appears 
that th ere is a ne t upriver fl ow of water at 
depths and nea r th e northern shoreline, wh ile 
the ne t flow is downrive r near the surface 
and nea r th e southern side. A similar pattern 
in Hampton Roads comple tes the loop. It thus 
appea rs that materials are cycled through this 
reg ion and only slowly flu shed from the river. 
This in pa rt may ex plain why the James River 
typica ll y has a moderate spatfall throughout 
the oys ter spawning period and over a leng thy 
reach . 
Preliminary fi eld studies were conducted in 
198 4-1985 in anticipation of a major fi eld 
program in 1985-1986. Field observa tions 
nea r Wreck Shoa l and Newport News Point 
sugges t th a t topog raphical fea tures affect the 
density stru cture and produce a variety of 
res ponses which res ult in mi xin g. T hese 
init ial fi eld efforts a re provid ing the guidelines 
fo r future studies which, it is hoped, will eluc-
idate more comple tely the mechanisms at 
work . 
Program XIII: Develop a better understand-
ing of shoreface, surf zone, and beach 
processes 
The objective of this program is to develop 
a be tter understanding of shoreface, surf 
zone and beach processes in orde r to provide 
more effec tive measures to mitiga te shore 
eros ion. s in previous yea rs, e ffort has been 
shared between: (l ) applied research and 
associated advisory ac tivity aimed a t dealing 
w ith th e immediate and day-to-day problems 
of e ros ion along th e shores of th e Com mon-
wea lth, and (2) more bas ic resea rch aimed at 
prov iding a deeper understanding of the fun -
damental mechani sms which opera te to ca use 
beach and shoreline changes. 
The long-term goa l of the basic resea rch 
side of th e prog ram has been to develop 
improved, accura te predictability of nea rshore, 
surf zone, and beach hydrodynamic and mor-
( 
phologic assemblages, based on elucidation of 
the universa l principles govern ing nea rshore 
and surf zone morphodynamic behavior. The 
more specific and immediate objectives ad-
dressed during FY 84-85 were: (1) to improve 
explanation and predictability of short-term 
changes in the morphodynamic states of 
beaches and surf zones, (2) to improve expla-
nation and pred ictability of inte rmediate term 
variability and changes of two-dimensional 
beach/surf zone/nearshore profiles and to 
elucidate the relationships between profiles 
and beach s tates, and (3) to better explain the 
morphodynamic connectivities of pronounced 
bar-trough (linear and rhythmic) surf zone 
sta tes and to gain better predictability of tem-
poral changes of these systems . 
Research activities during FY 84-85 involved 
aspects pertinent to all three objectives as well 
as objective-specific facets. Since we hypo-
thesized tha t groupiness of the incident waves 
is likely to affect short-term changes in beach 
state, the behavior of beach profiles, and the 
dynamics of bar-trough surf zones, we 
invested considerable effo rt in; developing 
effi cient and meaningful indices of wave 
groupiness that could be applied to very large 
data se ts of wave time series; inves tigating 
the role of the inner shelf in modifying group-
iness; examining possible relationships be-
tween wave grouping and infragravity energy 
in the surf zone; and generating long time 
se ries of wave groupiness statistics that could 
be applied to statistica l analyses of corres-
ponding time series of beach states and pro-
fil es . Similarly, in order to determine the roles 
played by time-varying tidal range and dai ly 
mean water level in controlling certain beach 
states, modes of profile behavior, and bar-
trough morphodynamics, it was necessa ry to 
develop techniques to express the releva nt 
quantities and then apply these techniques to 
generate long time series embracing the 6-
year pe riod covered by our beach s tate and 
profile data. Objective-specific activities have 
included ana lyses of th e response frequencies 
of different modes of profile behavior, deter-
mining associations between profiles and 
beach states, and conducting multivariate sta-
tis tica l analyses aimed at determining the 
re la tionships between beach states and modes 
of profile change and diffe rent fo rcings. In 
connec tion with Objective 3 we have rea na-
lyzed, using improved methods, all of our 
current and wave time series data from bar 
trough surf zones. In addition, we developed 
a numerical procedure for estimating cross-
shore variation in standing wave and edge 
wave amplitudes and corresponding locations 
of nodes and an tinodes over observed com-
plex nea rshore topographies. We have applied 
th e procedure to a range of observed time-
varying bar-trough configura tions and com-
pared th e results to our ava ilable data on 
infragravity oscillations in bar- trough surf 
zones . 
The progress as of June 30, 1985 ca n be 
summarized as follows: a study of the roles 
played by waves, tides, sedimen t size, and 
wave groupiness in causing changes (eros ion 
or accretion) in beaches and surf zones was 
comple ted with the development of a predic-
tive mode. A study of the mechanisms con-
trolling the behavior of surf zone bars and 
troughs was completed with the resu lt of 
explaining the hydrodynamic mechan isms 
which opera te on those sys tems. The fi rs t 
phase of an ongoing study of the inner shelf 
processes responsible for the exchange of sed-
iments between the shore and offshore zones 
and in modulating surf zone processes was 
comple ted; a comprehensive field experiment 
addressing these problems is to be conducted 
in September, 1985. 
Program XIV: Describe and explain the late 
Quaternary sedimentology, stratigraphy 
and geologic evolution of the Chesapeake 
Bay and coastal waters 
The objectives of this program are to des-
cribe and explain the sedimentology and late 
Quaternary geologic evolution of the Chesa-
peake Bay System in order to infer the likely 
long- term sources, sinks and pathways of 
transport of sediments and contaminants. To 
a significa nt degree, this program is comple-
mentary to the Benthic Bounda ry Layer Pro-
gram . It is an ongoing, interac tive series of 
projects rela ting to the sedimentology and 
la te Q uatern ary geologic history of the Che-
sapeake Bay System. The studies range from 
inves tiga tions of the recent sedimentary and 
dredging histo ries of the Elizabeth River to 
much la rge r scale investiga tions of the geolog-
ica l evolution of the C hesapeake's basin . 
The recent sediments studies include inves-
tigations of the physical and anthropogenic 
processes that act to disturb and resuspend 
the con taminated sediments of the Eli za beth 
River, thus making those con taminants ava il-
able for transport to other sites. A specific 
study of the effects of shipping on sediment 
resuspension in the Elizabe th River conducted 
in FY 84-85 addresses the objectives of this 
prog ram as well as those of Program XI. The 
stirring up of polluted sediment from the Eli -
zabeth River floor by shipping is one way in 
which toxics can escape the river and expose 
fishes and shellfi sh to contamination. Sonar-
gra ms revea l re latively large areas of the river 
floor tha t are unstable or disturbed by dredg-
ing and anchoring. Field observa tions of tur-
bidity, suspended sediment and currents show 
that sediment concentrations in the water are 
increased up to 70 fold by shipping ac tivity. 
Most disturbance takes place in channels 
where ship clearance is small and where ships 
are berthed in slips and piers. Resolution of 
the problem w ill be incorporated in to deci-
sions on channel dredging and management 
of toxic metals and P AH. 
The major larger scale invest igation is a 
coope ra tive venture with the U. S. Geologica l 
Survey and the Maryland Geologica l Survey 
to s tudy the seismic stratigraphy beneath the 
Bay and the inner continental shelf. This 
work will add significantly to the understand-
ing of the geologic evolution of the reg ion . 
Side-scan sonography obtained currently with 
the seismography allows correlation of mod-
ern processes and depositional env ironments 
with those that are geologica lly older. Two 
resource-directed projects within this area are 
concerned with identifying the geologic set-
ting and extent of (potentially economic) dep-
osi ts of heavy minerals on the continental 
shelf and with locating deposi ts of foss il 
oyster-shell w ithin the Bay's tribu ta ry estuar-
ies. The latter act ivity, if successfu l, should be 
of direct benefit to the Com monwea lth 's oys-
ter industry. 
Program XV: Conduct investigations related 
to the development,utilization, and man-
agement of resources of significance to 
the marine environment 
Research in marine resource management 
continued under the auspices of the Depart-
ment of Ocea n and Coastal Law. The depart-
ment continued its investigation and identifi-
cation of po tentia l common lands and public 
lands wi thin the Commonwealth 's coasta l 
zone. 
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This yea r the department initiated research 
into the lega l and institutional impediments 
affecting aq uaculture in Virginia . Another 
project undertaken by the department in-
volved the investigation of relationships 
between federal, s tate, and local governments 
rega rding the management of wetlands. 
Resea rch on the issue of marine recrea tional 
fi sheries and its trea tment under the Fishery 
Conserva tion and Management Act was also 
conducted and resulted in the presenta tion of 
a paper at the Ninth Annua l Marine Recrea-
tional Fisheries Symposium. 
The Department of Ocean and Coastal 
Law, in its dai ly ope ration, responded to a 
g rea t divers ity of reques ts for information 
from faculty, students, and staff a t a rate of 
over ten per month. Many requests were 
related to providing support ma terial for pro-
posa l writing and research activities. In addi-
tion, substantial ad ministrative responsibilities 
accompan ied resea rch and educational ac tiv-
ities. 
Furthermore, th e department was involved 
in a number of adv isory activities-most nota-
bly the Federal Reg ister Service, an informa-
tion service summarizing the Federal Register 
and o the r documents. The Service w ith a cir-
cula tion of approx imately 100, provided a 
means of securing important current infor-
mation and maintain ing a competi tive edge in 
gra nt seeking and resea rch act ivities. 
MONITORING 
The Virginia Inst itu te of Marine Science, as 
th e major marine resea rch institution in Vir-
ginia, is continually ca lled upon to express 
opinions and comments on the probable 
effects of industrial development and other 
per turba tions on our es tuarin e and coasta l 
waters. Th is requires extensive background 
information on the sys tem being impacted, so 
tha t one can distinguish "normal" ranges of 
fluctuat ions from aberrations ca used by man's 
act ivit ies. 
The following table summarizes the items 
wh ich have been and are being monitored at 
th e Virg inia Insti tute of Marine Science. The 
entity to be monitored was selected with con-
sideration of the iss ues of importance; how-
ever, vir tua lly all monitored information can 
be and is used fo r multiple purposes (i.e. for 
descr iptive background information helpful in 
basic research, as well as provision of data for 
advisory se rvices). 
( 
Monitoring Plan 
PROGRAM I. 
PROGRAM II. 
PROGRAM III. 
PROGRAM IV. 
PROGRAM V. 
PROGRAM VI. 
PROGRAM VII . 
PROGRAM VIII. 
Fisheries 
Plankton 
Bacteria (Lower York River) 
Parasites and Pathogens 
Benthic Invertebrates 
Estuarine Plant Communities 
Coastal Erosion 
Physical and Chemical 
Program 1: Fisheries 
Much of the data and information used in 
the resea rch program was generated by the 
long-term (30-year) monitoring programs of 
juvenile life stages. These include: monthly 
trawl surveys for juvenile crabs and fi sh, spe-
cialized surveys for juvenile alosids (shad and 
river herring), and shore seine surveys for 
young-of-the-yea r striped bass (rockfish) . The 
annual spa tfall or "strike" of oysters is moni-
tored weekly each summer, together with a 
follow-up survey in the fall, to es timate 
survival. 
Efforts begun in 1984 to provide better 
documentation for the juvenile fi sh survey 
were completed in 1985. These data have 
been submitted to the Environment Protec-
tion Agency (EPA) Chesapeake Bay Data 
Base. Similar work is con tin uing for the juve-
nile crab surveys . 
Computer prog rams have been placed on 
fi le to describe moving average leng th fre-
quencies, including supporting statistics for 
crui se, depth, sta tions, depths with in cruise, 
and overall. Also, other generalized programs 
were developed to routinely summarize bio-
logica l data from trawling. 
The monitoring program, in addition to 
supporting the resea rch, allows VIMS scient-
ists to docum ent changes that are occurring 
in the Bay and tributaries and make predic-
tions or recommendations quickly to industry, 
the public and regu la tory agencies . Those 
included in 1984-85: 
A. Documented and monitored the spring up-
river progress of high salinity wa ters over 
the oyster beds and made recommenda-
tions to the planters/growers as to when 
and where shell might receive a spatfall 
and w here seed could survive; 
Monitoring Activities at the Virginia Institute of Marine Science 
Activity 
I. 
II. 
III. 
IV. 
Fisheries: 
Finfish 
Blue Crabs 
Oyster Spatfall 
Eggs and Larvae of Commercial Species 
Plankton: 
Zooplankton 
Bacteria: 
Lower York River 
In Oil-Impacted Marshes-York River 
Parasites and Pathogens: 
Finfish 
Oyster (Dermocystidium) 
Oyster (MSX) 
Date Begun 
1955 
1956 
1946 
1983 
1971 
1977 
1975 
1972 
1950 
1959 
V. Benthic Invertebrates: 
VI. 
VII. 
VIII. 
Lower York River 1962 
Estuarine Plant Communities: 
Tidal Wetlands 1973 
Wetlands-Back Bay 1977 
Submerged Aquatic Vegetation 1978 
Coas tal Erosion 1973 
Physical and Chemical: 
Slack Water Runs-Major Tributaries [Temperature 
(T), Salinity (S), Dissolved O xygen (DO)] 1971 
Slack Water Runs-Major Tributaries (T, S, DO and 
Chlorophyll, Phosphorus, Nitrogen) 1975 
Fixed Station-VIMS' Pier (Tide, T, S) 1952 
Other Fixed Stations-VIMS' Campus (Sunlight, Air 
Temperature 1970 
Intensive Surveys-Lower York (DO, T, S) 1972 
Kepone-James River-Lower Bay 1975 
Toxic Organic Chemicals 1979 
Fi xed Station-Wachapreague Pier (T, S) 1962 
Status 
Continuing 
Continuing 
Continuing 
Continuing 
Continuing 
Continu ing 
Completed 1979 
Continuing 
Continuing 
Continuing 
Continuing 
Continuing 
Continuing 
Continuing 
Continuing 
Completed 1975 
Con tinuing 
Continuing 
Continuing 
Continuing 
Continuing 
Con tinuing 
Continuing 
B. Accurately predicted the high abundance 
of croaker, spot and weakfish for the 1984 
fi shing season; 
C. Documented the third consecutive year of 
increased river herring landings. It was 
noted that although catch and ca tch-per-
unit rose, effort decreased; and 
D. Monitored the cold snap croake r kill in 
January, 1985. 
Oysters: Weekly spatfalllevels were moni-
tored in 1984 a t about 35 stations. Thirteen 
stations are usually occupied in the James 
River. During 1984 seven additional stations 
were monitored, their sitings being such that 
four transects of the river were effectively 
monitored. Peak setti ng period in the James 
was nea r the end of August; however, the 
level of set was the lowest of the past fiv e 
years and resembled setting of the 1976-79 
period. Low settlement was evident through-
out the lower Bay with the exception of Wil-
son's Creek and the Pianka tank River. 
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Program II: Plankton 
lchthyoplankton surveys designed to pro-
vide es tima tes of to tal striped bass egg pro-
duction in the Pamunkey Ri ver were com-
ple ted during th e period April - May, 1985. 
Sa mpling yielded 74 plankton collections from 
w hich eggs and la rvae are cu rrently being 
sor ted and ident ified. Eggs were present at 
three sta tions during the initial sam pling in 
April, indicat ing th at striped bass spawning 
had commenced sometime prior to this first 
cruise. Ex isting da ta from previous surveys 
were analyzed in th e prepa rat ion of a manu-
scrip t describing striped bass spa w ning act iv-
ity in Vi rg inia r ivers. Preliminary analysis of 
egg prod uction indices (annual egg production 
adju sted by tota l rive r volume) ind ica ted th at 
Pamun key River (1.73 eggs/m 3) and James 
Rive r (1.60) va lues were well below th e level 
of the Ra ppa hannock River (2.97) in spring 
1983. Bil se line da ta on striped bass egg vital-
ity a re spa rse as effo rt thi s yea r was focused 
on developing shi pboa rd and labora tory pro-
tocol. Ou r objective was to document the 
percentage of live ve rsus dead eggs on the 
spaw ning grounds for comparison w ith sim-
ila r data from North Carolina. Limited sa m-
ples we re obtai ned in mid -April, and despite 
h ig h be tween sample va riability, res ulting 
analysis sugges ted th a t va lues neve r exceeded 
28.5% li ving eggs. 
Effects of acid rain on striped bass spawn-
ing grounds: Exa mination of the po tential 
effects of a tmospheric ac id deposition on the 
spaw ning grounds of striped bass was con-
ducted th rough deployment of continuously-
recording pH meters at two locations on the 
Pamunkey River: loca tion #1 a t river-mile 38 
was affected by sa line wa te r and data result-
ing we re no t appropria te to our objectives; 
data obtained from loca tion #2 a t river-mile 
52 tor a 56-day period ind ica ted tha t pH 
va lues never va ried significa ntly from normal-
ity (ra nge 6.6-7.9) and alka linity va lues never 
fell below 0.27 meq/1 (range 0.27-0. 70). Con-
t inu at io n o f thi s pr o jec t is n o w be in g 
eva luated. 
Monitoring of plankton communities in tb.e 
lower York River was continued this yea r. 
Collect ion of wa ter sa mples and environmen-
tal parameters, 2 to 3 ti mes pe r week, was 
ex panded to include spring, summer and fall 
seasons. Afte r analysis of a rchived samples, 
data w ill be sto red in a computeri zed fo rmat. 
Program Ill: Bacteria (Lower York River) 
Seasonal bacte ria l surveys of the lower 
York River were conducted to dete rmine den-
sities of indica to r bacteria, hetero trophic and 
pe troleum-degrading bacteria in the water 
column and sediments . Intensified sampling in 
th e vicinity of the com bined Virginia Power/ 
HRSD efflu ent diffuser revealed acceptable 
wa ter quali ty. Isola ted occurrences of eleva ted 
bacterial paramete rs were observed in the vic-
in it ies of th e AMOCO Pier, Yorktow n and 
Sa rah C reek. Snlmonella /ermessee was isola ted 
from Sa rah C reek sed iment although overly-
ing wa te r me t th e feca l coliform s tandard for 
shellfi sh harvest ing. Baseline da ta genera ted 
over the pas t eight yea rs were sto red in a 
computerized fo rm at for future analysis. 
Program IV: Parasites and Pathogens 
Shellfish diseases: Monito ring of oyster 
diseases was directed primarily toward fringe 
areas where sporadic occurrence tends to fol-
low periods of elevated salinities. This summer 
MSX prevalence in the York River endemic 
area was higher than the previous yea r but 
still much reduced w hen compared to most 
yea rs. Rapphannock River oyste rs continue to 
avoid MSX infections because of reduced 
sa linities . 
Program V: Benthic Invertebrates 
Monito ring was continued to assess popu-
lation flu ctua tions of the benthos in the lower 
York River. Detailed analysis of a portion of 
our da ta base, 1979-1984, indicated the occur-
rence of predictable pat tern s in the recruit-
ment and survi va l of dominant annelid spe-
cies in the shallow sandy habitat. Three 
intermingled recruitment stra tegies and two 
survival patterns were observed, ranging from 
th e class ic opportunistic lifes tyle of mass 
recruitment over short time periods followed 
by mass mortality to prolonged recruitment 
w ith lower mor ta lity . The species comprising 
the annelid assemblage were very similar 
from yea r to yea r with mos t changes being 
quan titative in nature. 
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Program VI: Estuarine Plant Communities 
Monitoring of water quality parameters at 
five sites in the York River was initiated on a 
biweekly basis, commencing August, 1984. 
These sites, located from the mouth of the 
York River to a dis tance 25 km upriver, rep-
resent naturally vegetated as well as currently 
un vegetated locations that were planted with 
eelgrass during the fall of 1984. 
Biweekly samplings a t these five sites was 
chosen to determine changes in selected 
water quality parameters along a representa-
tive estuarine gradient over time. Parameters 
include: to tal filt e rable matter, filt e rable 
o rga ni c and in o rga nic matter, filt e rabl e 
chlorophyll-a, nitra te, nitrite, ammonia, ortho-
phosphate, sa linity, air and water tempera-
ture, dissolved oxygen, apparent downwelling 
diffuse light attenuation, broad band photo-
synthetica lly active radiation, wind speed and 
direction, tidal sta te and water depth. 
Data on long-term insolat ion and sub-
merged light is also being collected. At Glou-
ces ter Point, continuous measurements of 
photosynth e ti ca ll y act ive light are being 
obtained. In addition, an array of sensors has 
been deployed at Glouces ter Point and Clay 
Bank in order to develop a comprehensive 
picture of the underwater light environment 
in areas that currently support vegetation and 
others that previously supported vegetation . 
Most s tudies of light in the marine environ-
ment have involved discrete measurements. 
However, due to the rapidly changing light 
environment in these sha llow littora l areas, a 
more comprehensive and sophisticated ap-
proach was necessa ry. This work shou ld 
prove to be among the first of its kind 
undertaken. 
Program VII: Coastal Erosion 
In an effort to determine the critica l areas 
of shoreline erosion in the Chesapeake Bay, 
the Army Corps of Enginee rs (Baltimore Dis-
trict) initiated a two phase study in March, 
1985. For the first phase, VIMS was con-
tracted to update our ea rlier (1975-1978) 
Shoreline Situation Reports for each coasta l 
county in Virg inia. During March and Apri l 
of 1985, the Virginia Chesapeake Bay and 
tribu tar ies were videotaped from the VIMS 
aircraft ("The Beaver"). To determine shore-
line changes over the past decade, the video 
records were compared to aerial sl ides taken 
in 1975. A computer data base was created 
comparing the condition of the "old" and 
"new" shorelines. From this data base, shore-
line reaches along which shore erosion is crit-
ical with regard to impacts on land and water 
resources were iden tifi ed . These critical 
reaches will be used in the second phase (feas-
ibility phase) of the Corps study to select si tes 
for the implementation of innovative erosion 
control methods to abate shoreline erosion. It 
is expected that VIMS will be involved in the 
monitoring of the selected sites during the 
feasibility stage which starts in April of 1986. 
The computer data base generated in 1985 
will be useful to a variety of users including 
private landowners, local governments, the 
Shoreline Erosion Advisory Service and the 
regulatory agencies, as well as for our own 
research purposes. 
Program VIII: Physical and Chemical 
Tributary/Bay monitoring: Organic corn-
pound distribution in the sed iments of Che-
sapeake Bay and its major tributaries were 
studied in several different projects funded by 
the EPA, the Virginia State Water Cont rol 
Board and the Richmond Regional Planning 
District. The major compounds observed were 
derived from combustion of fos sil fuels. The 
James, York, Rappahannock and Potomac riv-
ers all demonstrated elevated levels of these 
compounds near combustion sources such as 
cities, highways and population centers, and 
lower levels were observed away from such 
areas. Naturally derived PAH from the diag-
nosis of plant resins were found to be higher 
in upriver freshwater regimes. Levels at the 
river mouths were generally quite low. PAH 
in the mainstern of the Bay were highest in 
the northern and lowest in the southern parts 
of the Bay. 
Effluent monitoring: A study of industrial 
discharges of toxic organic compounds was 
begun . This includes ana lys is of effluents and 
the determination of correlations of the com-
pounds detected with those in sediments and 
tissues sampled nea r the discharges. Twenty 
sites in the James River Basin have been 
examined, and data are now undergoing 
analysis. 
Early warning network: chlorinated hydro-
carbons: An analytical system has been deve-
loped for monitoring ch lorinated hydrocar-
bons in Virginia's seafood . The chlorinated 
hydrocarbons include pesticides and polych-
lorinated biphenyls (PCB) congeners. PCB 
analys is involves the identification and quan-
titation of the individual 209 congeners. The 
halogenated compounds present in the sam-
ples taken to date are predominantly PCB. 
The majority of the fish samples contain 
below 1 ppm total PCB. However, some of 
the sa mples of predatory species are higher. 
Sampling of fish and shellfish is continuing 
on a monthly basis. 
The long-term monitoring of conditions in 
the York River estuary at Gloucester Point 
was continued during 1984-1985, and plans 
were initiated to upgrade the data collection. 
A modern da ta logger was purchased with 
private sector funding. When installed (the 
anticipated da te is early fall 1985) it w ill per-
mit the recording of up to 15 concurrent 
measurements. Additionally, telephone linkage 
to the main computer will allow data files to 
be updated automatica lly each day, thereby 
providing up-to-date records for use by all 
scienti sts, other agencies, or concerned cit-
izens . 
Monitoring of ambient water quality was 
ex tended from the three major tributaries to 
the mainstem of the Bay. Twenty stations 
were monitored twenty times during the year 
under th e terms of the contract with the Vir-
ginia Water Control Board. The data gener-
ated by this program will allow managers to 
assess the health of the Bay and to see the 
changes in water quality. 
ADVISORY ACTIVITIES 
Marine Advisory Services Activities 
Commercial Fisheries: As part of an ongo-
ing sea food ex port development program 
several sa mples and larger shipments of soft -
shell blue crabs were sent to japan. As a 
result, th ese sh ipments have generated ques-
tions as to use, acceptance and potential of 
soft crabs as an export item to japan. To help 
answer these questions, visits to japanese 
importers and distributors in Tokyo, O saka, 
Nagoya and Yokkaichi City were conducted 
by the Marine Advisory Services (MAS), 
Peter Law of the Virginia Department of 
Agriculture and Consumer Services and Terry 
Conway of Handy Soft C rabs. The purpose 
of the trip was to visit companies which have 
p~eviously imported soft crabs, tested samples 
or had expressed interes t in the product and 
to gather information tha t wou ld help us bet-
ter understand the export market potential 
for soft crabs. Approx imately 30,000 dozen 
soft crabs have been shipped to japan. A rea-
sonable es timate of present use is about 
30,000 per year. It is not unreasona ble to 
es timate that sa les in two to three yea rs cou ld 
reach 60,000 dozen/yea r. The success of this 
export development project can be directly 
related to the combined efforts of Marine 
Advisory Services, industry and coope rating 
state agencies . 
The rock crab (C11ncer irroralus) historica lly 
has been disca rded from the winter blue crab 
dredge fi shery in Virginia . However, as a 
result of a three-yea r MAS effort it is now 
being utilized to produce a soft-shelled crab 
during the non -traditional soft crab season 
for blue crabs. This represents a major devel-
opment in the year-round usage of a soft-
shell crab production facility. Using informa-
tion developed by and assistance from th e 
MAS, the la rgest closed, recirculat ing shed-
ding facility in the Un ited States was con-
structed and has successfully produced and 
marketed soft rock crabs, with other firms 
entering into production. This development 
has significant implica tions for the winter 
crab fi shery in the Chesapeake Bay and pos-
sibly for the mid- Atlantic region from North 
Carolina to Delaware. 
The MAS completed work on a special 
report entitled "Feasibility of C rab Meal Pro-
cessing in th e Chesapeake Bay Region: An 
Integra ted Economic Analysis for Hampton/ 
Newport News, Virgin ia." This report con-
tains de tailed economic analyses of seve ral 
meal drying equipment and transportation 
options for a proposed crab meal processing 
plant in the Tidewa ter area . It provide$ a 
detailed sensitivity analysis to help explore 
the economic risks associated with crab meal 
processing. The analysis also explores the 
returns ava ilable to a hypothetica l coopera tive 
formed by local cra b picking houses. This 
document has been used as a working docu-
ment by two local groups of investors and 
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processors a ttempting to construct and man-
age a new meal processing plant in the New-
port News Seafood Industrial Park or reor-
ga nize the ex isting processing facility. 
The MAS completed an economic feasib ility 
ana lysis of a striped .bass aquaculture faci lity 
in Virginia. This ·analysis was prepared in 
response to a request by the Executive Direc-
tor of the Pamu nkey/Mattapon i Indian Tribal 
Counci l. The Tribal Council was intrigued by 
the possibilities offered by combining a readily 
ava ilable sou rce of labor and land with the 
economic potentia l presented by the unprece-
dented decline of a va luable commercial spe-
cies li ke striped bass. The report ex plores the 
biologica l and economic aspects of s triped bass 
culture. It makes recommendations rega rding 
the sca le of the project necessa ry to provide a 
reasonable return on investment and provides 
a concise estimate of the amount of cash 
necessa ry to build and operate the fa cility 
unti l the project can produce the revenues 
necessary to susta in operations. Numerous 
reques ts for the paper indica te that the doc-
um en t is being used to guide the decisions of 
severa l groups considering inves ting in striped 
bass cu lture operations. 
The MAS, working in association with 
industry partners, identified a potentia l solu -
tion to a major problem confronting the off-
shore fishing industry. The problem of exces-
sively high liability insurance rates, or an 
inabi li ty to ob tain insurance, has raised much 
concern in the industry. A partial solution to 
this problem could be in the development of 
vessel safe ty and educational programs. On 
March 6, 1985 a workshop was conducted in 
coopera tion w ith the U. S. Coas t Guard 
Training Base at Yorktown, Virginia featur-
ing hands-on training sessions. The content 
of the program included open forum and 
panel discussion, first aid and emerge ncy 
trainmg, hypothermia tra ining, fire fighting 
techniques and U. S. Coast G uard sea rch and 
rescue tra in ing and demonstration. The work-
shop was attended by over 80 members of 
the fi shing and insurance industries from 
New York to Florida. The workshop was 
ins trumenta l in the crea tion of the Mid-
Atlantic Fisherman's Alliance, an organiza tion 
composed of fi sherm en, processors, boat 
builders and insurance personnel who sha red 
the common goal of selecting the proper cor-
rective measures to the insurance and vessel 
safety problem. The MAS specialist was 
selected to be the industry advisor to the 
group. The initiation of this Alliance through 
the efforts of Senators Paul Trible and John 
Warner resulted in a Senate hearing on safety 
and insurance. At present, a committee has 
been established to evaluate the ramifications 
of the Jones Act and to submit an alternate 
bill by September of 1985. 
Marine Recreation and Marine Trades: 
The MAS publication "The C hesapeake: A 
Boating Guide to Weather" continues its pop-
ularity among individual boaters and boating 
sa fety organ izations. The Virginia Commis-
sion of Game and Inland Fisheries ordered 
2,000 copies of the booklet for use by instruc-
tors and as handouts for its recently deve-
loped boating sa fety course aimed at adu lts 
and high school students . This course is 
des igned to reach boating in terests not already 
taking advantage of courses taught by U. S. 
Power Squadrons and the Coast Guard 
Auxiliary. 
A study was conducted of the mid-Atlantic 
recrea tional pelagic fish ery which involved 
states from New York through Virginia . The 
MAS received credit for its contribution to 
the da ta collection effort in a summary report 
on the study published by the State of New 
Jersey. The MAS distributed the general 
"advisory" report to inte rested fi shermen in 
Virginia as well as to the Mid-Atlantic and 
South Atlantic Fi shery Management Coun-
cils. The res ults of the study have influenced 
th e National Marine Fisheries Service to try 
surveying offshore recreational fi shermen in 
a manner somewhat different from that used 
during th e past. Virginia MAS, with funding 
from the Cape Henry Bi llfish C lub, was able 
to partially extend its 1983 data collection 
effort on the offshore fi shery into 1984 
through a comprehensive survey of recrea-
tiona l fi shing activity supported by Rudee 
Inlet in Virginia Beach. The resu lts of this 
study wi ll soon be published. 
The strong workshop relat ionship culti-
vated between the School of Business of The 
College of William and Mary and the MAS 
and VIMS continues to grow and prosper. 
During the pas t two years, the MAS has 
supervised the completion of three projects 
carried out by the Management Consulting 
Group (MCG), a student organization which 
offers no cost business management consult-
ing services to the small business community. 
The MAS works closely with the MCG in 
identifying and selecting prospective marine 
related businesses for the program, outlining 
the scope of proposed projects, and ensuring 
timely completion of the projects. The three 
projects for marinas and boatyards completed 
to date have been very successful in directing 
better business management practices for the 
fir ms involved. · 
Publications and Communications: Periodi-
cals distributed by Advisory Services at VIMS 
include the Marine /{esource Bulle/in (quarterly, 
circulation, 6,500), Commercial Fishilzg Newslelfer 
(quarterly, circulat ion 2,500), Tide Graphs for 
Hampton Roads and Wachapreague (monthly, 
circulation 250) and Wavelets (marine educa-
tion insert to Marirze Resource Bullelill) . 
General interes t publications designed to 
inform and educate the public concerning 
"public use" aspects of Virginia's marine 
environment cover such topics as boating 
weather, shoreline erosion, information about 
species of fi sh, and recipes. During th e pas t 
year VIMS responded to 2,526 reques ts for 
VIMS' MAS publications, brochures and 
marine advisory technical reports. 
One of the two most popular publications 
produced by VIMS' Marine Advisory Service 
is the "Manual for Handling and Shedding 
Blue Crabs" by Michael J. Oesterling. This 
manual is now used in the blue crab produc-
ing states from Texas to New Jersey. Over 
300 manuals were requested during the past 
year. 
The o ther, "The Chesapeake: A Boating 
Guide to Wea ther" by Jon A. Lucy is in its 
fifth printing. This ever-popular publication 
has received over 6,000 requests in the pas t 
fou r years with over 1,300 requests during 
the past yea r. 
The MAS staff routinely schedules two 
gues ts per month to appear on Channel 10's 
"Tidewater Today" show (WAVY) in Ports-
mouth . MAS personnel and resea rchers were 
recently interviewed in 5- to 10- minute seg-
ments on specific topics such as announce-
ment of the National Marine Educators Asso-
ciat ion conference and general topics such as 
hypothermia. "Tidewa ter Today" airs from 
6:30-7:00 a .m., Monday through Friday, 
reaching 18,000 homes (24,000 people) in 
Vi.rginia. Segments featuring various scien-
tific and educational projects also appea red on 
Channel 33 WTVZ in Norfolk, C hannel 13 
WVEC in Norfolk, and Channel 8 WXEX in 
Petersburg. The VIMS MAS alerts a rea tele-
vision stations to important workshops and 
conferences. Recent media contact resulted in 
Channel 10 WAVY running a three-part ser-
ies on the March 6th Fishing Vessel Safety 
and Insurance Workshop. This workshop was 
covered by three local newspapers, three loca l 
TV stations, and one na tional magazine. 
Marine Education: "Water is Fundamental," 
a two-week residential camp sponsored by the 
Commonwea lth G irl Scout Council and coor-
dinated by the MAS Marine Educa tion Pro-
gram, has been selected as one of only nine-
teen nationally advertised G irl Scout "Wider 
Opportunity" camps. Now going into its 
fourth yea r, the camp will bring outstanding 
scouts from across the country toge ther to 
lea rn about the resources of the Chesapeake 
Bay region. Due to the grea t response to the 
camp (202 applications for 35 positions) G irl 
Scout ad ministrators at the national level 
have approved plans for a repea t of this uni-
que camp in 1985, an unprecedented move. 
Rising nationa l alarm over the quality of 
science educa tion coupled with heightened 
reg ional concern abou t the health of the Che-
sapeake Bay make increased commitment to 
substantial teacher education in the marine 
sciences particularly appropriate a t this time. 
The Virginia Department of Educat ion, 
through its "Innovative Marine Science Edu-
ca tion" grant program, is encouraging better 
quality marine science educa tion in Virginia. 
Grants-in-a id from the Depa rtment of Educa-
tion has enabled the MAS to provide special 
ass istance to teachers, including graduate 
level interaction with resea rch scientis ts. 
The spring, 1985, joint meeting of the Vir-
ginia Academy of Science and the Virginia 
Junior Academy of Science was hos ted by The 
College of William and Mary. All arrange-
ments for judges and judging procedures 
were handled by the MAS. Nine ty-six judges 
hea rd and considered a tota l of 512 student 
research papers. Th is prov ided an excellent 
opportunity for scientists from VIMS and 
other resea rch fa cilities to interac t with out-
standing high school students. 
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Networking activ ities are sometimes in-
formal and d ifficu lt to lin k directly to o ut-
come. Howeve r, one exa mple from the past 
yea r ill us t rates well th e impact that this type 
o f <~c ti v i ty yie ld s. At th e 1984 meeting of the 
Mid-At lant ic M<~.rin e Educa tion Association 
(MAMEA), MAS Marine Educ.Jtors bro ught 
to th e ,1 ttenti on of the group the g rowing 
in teres t in Ches<~pea ke Bay education through-
out the region, a nd sugges ted seve ral avenues 
of act ion. As d di rec t res ult, MAMEA es tab-
lished <1 C hesapeake Bay Committee with 
Virg in id and Milry land su b-com mittees. Su b-
sequently, the Virginia sub-committee, con-
ve ned <1n orga niza tio na l meeting for Virg inia 
agencies <~ nd ins titutions active in C hesapeake 
Bay cdu c<~t i o n. This group adopted th e name 
"Ch esape<~ke Ed uca tio n Alliance" (CEA), and 
hds begun to work coope rnti vely on a direc-
tory of Chesapeake Bay Education resources. 
T he VIMS' MAS ini tiilted a med ia com po-
nent des igned to enhance th e public's awa re-
ness of the importance of the sea food and 
fi shing industry in Virg in ia as well as in o ther 
parts of the country. O ur med ia involvement 
is unique fro m other educa tion projects in 
th at it ca n reach enormous numbers of view-
e rs in a mi nim al amount of time. Throughout 
1984-85, many television appea rances were 
made to promote various projec ts/topics by 
one of o ur marine educa tio n specialists. This 
responsibili ty was enha nced by a ttendance at 
a one-day trilining seminar in New York C ity, 
funded by th e Gu lf and South Atlant ic Fisher-
ies Development Foundation. Bringing marine 
educa tion messages to th e public through 
med ia is a uniqu e aspect of th e VIMS' MAS 
program. By tying togeth er the message of 
sea food a nd televisio n, we are able to educa te 
th e public about o ur ma rine resources. This 
lin kage also provides th e opportunity for our 
Ma rin e Education Program to link with the 
Natio=l Marine Fisheries Se rvice, the G ulf 
and South Atlantic Fi sheries Development 
Foundation, and the Virginia Marine Products 
Commission. 
The MAS Marine Education Progra m was 
contracted by th e Yea r of the Ocea n (YOTO) 
Foundation to develop a teacher resource 
guid e for g rades 7-12. The guide highlights 
marine educa tion informa tion published by 
th e Sea G rant prog rams around the country. 
Each page of the resource gu ide is dedicated 
to a particular issue o f primary concern to the 
s tudy of the ocea n. An overv iew gives words 
used in the prose description a nd/or new or 
essential words related to the topics. C urrent 
iss ues for discussion suggests topics w hich 
are being written about in popular magazines, 
covered by the media, and discussed by scient-
is ts, pla nners and poli tical figures. The ques-
tions are des ig ned to s timu late in terest in 
a reas w here material is readi ly available for 
s tudents and teachers to pursue the topic. 
Action items for teachers and s tudents list 
courses, summer vacation ideas, volunteer 
projects, scouting or 4-H prog rams in w hich 
teachers and s tudents can actively participate . 
The bibliography includes books, resource 
materia l, aud io/vis ual materials and includes a 
bibliography for history, li terature, math -any 
reading w hich wi ll add to the understa nding 
an d/or enjoyment of the topic. Fifty thousand 
kits wi ll be published by YOTO for distribu-
ti o n to sc h oo l s a nd teac h e rs v i a 
nat ionwide organiza tional ma ili ng lis ts such 
as the Na tional Marine Educa tors Associa tion . 
Advisory Activities of Research Staff 
Fisheries: Fishe ries scientists continued to 
serve as advi so rs to th e Virginia Ma rine 
Reso urces Commission (VMRC) and Potomac 
River Fisheries Commission (PRFC). Five con-
tinued to serve as members on the Advisory 
Committee and Scie ntific and Statistics Com-
mittees for s triped bass, weakfish, menh aden, 
shad and river herring, and flo under for the 
Inters tate Fisheries Management Prog ram of 
the Atla ntic States Marine Fisheries Commis-
sion. Others include membe rship o n the 
Outer Contine ntal Shelf Marin e M ineral 
Service Biolog ica l Task Force, Scientific and 
Statis tics Committee o f th e Mid-Atlantic and 
G ulf o f Mex ico Fisheries Management Coun-
ci ls, and the Jam es River Fish Passage Com-
mittee. Two scienti s ts were also appointed to 
the Fisheries Management Advisory Commit-
tee to the VMRC 
During 1984-1985 VIMS fisheries scien tists 
a lso served on the Fisheries Work G ro up of 
the C hesa peake Bay Commission. One scient-
is t was appointed to the Environmental Pro-
tection Agency, C hesapeake Bay Monitoring 
Sub-committee. The National Oceanic and 
Atmospheric Administra tion's Office of Es-
tuarine Programs created, w ith the Nationa l 
Marine Fisheries Service, a C hesapeake Bay 
Stock Assess ment Commi ttee . Six VIMS 
fi sheries scientists were appointed to this 
Committee, o r its four Working Groups on 
C hesapeake Bay Fisheries Data Bases. 
Wetlands: In response to the Institute's 
edu cat ional and advisory rnandates, personn el 
of the Wetlands Department are an integral 
pilr t of the Commonwea lth's marine resour-
ces management prog ram. Th eir e ff o rt s 
incl ude scientific and technica l review of 
shoreline permit applica tions and the coordi-
nation of th e Institute's responses to envi-
ronmental im pact s tatements and National 
Po llu ta nt Discharge Elimin at ion System 
(NPDES) permit applica tions. Personnel also 
have an act ive role in ass is ting with the 
deve lopmen t of wetl ands and dune legislat ion 
and guidelines as well as conducting training 
sess ions and educational seminars for envi-
ronmental managers on the im plemen tation 
of legislat ion pertaining to th e marine envi-
ronment. 
More specifically, VIMS personnel serve as 
scientific and technica l advisors fo r review of 
permit appli ca ti o ns fo r wet lands, coas ta l 
primary sand dune and subaqu eous lands. 
The scientists rev iewed over 900 shoreline 
applications and responded to reques ts from 
citi zens for preapplica tion advice. 
In addition, members of the Wetlands staff 
coordinated Institute comments on 18 envi-
ronmental impact s tatements and made more 
than 25 prese nta tion s in cluding wet land 
workshops, seminars and public hea rings. 
Two papers were presented at national sym-
posia and are being published in the respec-
tive proceedings . Wetlands personnel attended 
the regular meeting of the following agencies 
to prov!de technical assistance where needed: 
- Joint Permit Processing Board: 
Environmental Protection Agency 
State Water Control Board 
State Hea lth Department 
U. S. Army Corps of Engineers-Norfolk 
District 
Virginia Marine Resources Commiss ion 
National Marine Fisheries Service 
U.S. Fish & Wildlife Service 
- Loca l Wetlands Boards 
- U. S. Army Corps of Engineers 
(dredging project reviews) 
- Virginia Department of Highways and 
Transportation Environmental Coordina-
tion Meeting 
- Virginia Ma rine Resources Commission 
Development of a computer-based retrieva l 
system for the inventory of Virginia's tidal 
marshes continues . The sys tem integrates 
baseline in format ion from th e tidal wetlands 
reports with other information. The ultimate 
goa l is to relate th e distribution of marsh 
communities w ith sa linity da ta and informa-
tion from tra w l surveys in large segments of 
lower Chesapeake Bay and its tr ibutaries. We 
anticipate that this ret rieva l sys tem w ill be a 
useful tool for both scientists and environ-
mental managers. Presently, the tidal wetlands 
of th e York River are being input into the 
program. This phase wi ll serve as a model for 
the entire lower C hesapeake Bay wetlands 
system. 
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es tuarine and coas ta l environment. 
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of shoreface, surf zone and 
beach processes. 
XIV. Describe and explain the late 42,586 29,234 71,820 
Quaternary sed imentology, 
stratigraphy and geological 
evolution of the Chesapeake 
Bay and coastal waters. 
XV. Conduct investigations related to 33,249 146 547 179,796 
to the development, utilization, 
and management of resources of 
significance to the marine 
environment. 
Total Research $2,230,494 $1,666,673 $3,897,167 
Sponsored 
Monitoring State Funds Research Total 
I. Fisheries $ 197,255 $ 204,572 $ 401,827 
II. Plankton 62,239 -0- 62,239 
III. Bacteria (Lower York River 10,381 21,930 32,311 
IV. Parasites and pathogens 5,739 -0- 5,739 
V. Benthic invertebrates 2,357 2,775 5,132 
VI. Estuarine plant communities -0- -0- -0-
VII. Coastal erosion -0- -0- -0-
VIII. Physical and chemical 44,467 -0- 44,467 
Total Monitoring $ 322,438 $ 229,277 $ 551 715 
Research Miscellaneous $ 289,916 $ -0- $ 289,916 
and Contingency 
Advisory Services 307,041 436,950 743,991 
Service Centers 1,316,798 -0- 1,316,798 
Education 499,227 -0- 499,227 
Total Research $2,412,982 $ 436,950 $2,849,932 
Contingency, Advisory 
Services, Service Centers 
and Education 
Support 
Research and Academic $ 739,258 $ -0- $ 739,258 
Administration 
Financial Administration 959,298 -0- 959,298 
Physical Plant 846,666 -0- 846,666 
Leave and Miscellaneous 148 765 -0- 148,765 
Expenses 
Total Support $2,693,987 $ -0- $2,693,987 
Grand Totals $7,659,901 $2,332,900 $9,992,801 
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Appendix IV 
Grants and Contracts Awards 
July 1, 1984- June 30, 1985 
Title 
Amonized Nitrate O xidizing Bacteria from 
Waters and Sediments in the James River 
Relat ive Contribution of Three Virginia 
Rivers to Spawning Activity of Striped 
Bass Marone snxnlilis, 1983 
A Coopera tive Study of the Marine Geology 
of th e Chesapeake Bay and Continental Shelf 
PNA Ana lysis of Sediment Samples for the 
Campostella Bridge Project 
Measurement of Sediment and Oxygen 
Demand in the Upper James River 
Monitor Water and Sediment Q uality in the 
Virginia Portion of the C hesapeake Bay 
Geological and Geotechnical Study of 
C hesapeake Sediments and Paleo Channels 
James River Core Samples 
Multivariate Ana lysis of Meristic Characters 
of Juvenile Alosa 
Ana lysis of Water Samples 
A Survey of Potential Problems Rela ted to 
Toxic Organic C hemical Contamination of 
Aquatic Environment 
A Study of Striped Bass Commercial 
Fisheries in the Rappa hannock River in 
Virginia 
Evaluation of Menhaden Process Wastes 
and Waters for Production of Methane 
Automated Enumeration of Planktonic 
O rga nisms by Digi tal Analysis of Pattern 
Recognition of Color Video Images 
Toxica nt Organisms in Sediment from the 
James an"""d Appomattox Rivers 
Evaluation of the Contaminated Sediments 
in the James River, Virginia 
Kepone Analysis 
Development of an Index of Juvenile Striped 
Bass Abundance for the Chesapeake 
Bay System 
Field Validation of a Benthic Microcosm 
Tes t System 
A Summary of Lift and Drag and Related 
Drag Reducing Mechanisms in Fishes 
Interlabora tory Ca libration Exercise for 
O rganic C hemica ls 
Agency 
Richmond Regional Planning District 
Commission 
National Marine Fi sheries Service 
U.S. Geological Survey 
Depar tment of Highways and T ransportation 
Richmond Regional Planning District 
Commission 
State Water Control Board 
O ffice of Naval Resea rch 
Richmond Regional Planning District 
Commission 
National Marine Fisheries Service/National 
Oceanic and Atmospheric Administration 
James R. Reed and Associates 
National Oceanic and Atmospheric 
Administration 
National Marine Fisheries Service/National 
Oceanic and Atmospheric Administration 
Standard Products 
Department of Defen se/Navy 
Richmond Regional Planning District 
Commission 
Richmond Regional Planning District 
Commission 
State Water Control Board 
Council on the Environment 
Environmental Protection Agency 
National Aeronautics and Space 
Administration 
American Petroleum Institute 
1985 Sea Grant 
An Economic and Marketing Analysis of the 
Dogfish Industry in the Atlantic Region 
tvli xed Function Ox idase Enzyme of 
Spot or Croaker 
Promising New Methods for Cost-Effective 
Water Q uality Determinations 
Wo d Borers-Sea Damage Woods Hole 
Sediment O rganic C hemistry 
Tributary Monitoring 
Verner Liipfert Coa l 
Shoreline Erosion Assessment 
Development of Advance Toxics Analysis 
Study of Alosa Stock Composition and 
Year C lass Strength in Virginia 
Abundance of SA V 
Aerial Photography-C rane, Broad and 
Oyster Creeks 
Chemical Uptake by Oysters 
Radiologica l Sampli ng 1985 
Biological Relevance of Patterns of Larval Fish 
Educa tion G rant 
Sea G ran t 1984 (3 new projects) 
Evaluation Newport Island 
Nearshore and Surfzone Morphodynamics 
Sources and Distribution of 
Carbon Monoxide 
Survey of Drewery and Register Lease 
Design Transmitter 
Report Marine Disease on Fish Population 
Predators of Striped Bass Eggs and Larvae 
Mainstream Monitoring 
Relationsh ip Between Subject Resource and 
Sediment Input into the C hesapeake Bay 
Sea Turtles 
Inves tigation of Deviation in the Two Liquid 
Phase of Medium Molecular Weight of 
Hydrocarbon Mixtures and Water 
Monitoring Sea Turtle Migration 
Virginia Graduate Marine Science 
Consortium 
Mid-Atlantic Fisheries Development Fund 
Virginia Environmental Endowment 
University of Maryland 
Office of Naval Research 
State Water Control Board 
Norfolk Southern 
Corps of Engineers/ Army 
State of Water Control Board 
National Marine Fisheries Service 
Corps of Engineers/Army 
Department of Highways and Transportation 
Norfolk Southern 
Newport News Shipyard and Dry Dock 
National Science Foundation 
Department of Education 
National Oceanic and Atmospheric 
Administration/Virginia Graduate Marine 
Science Consortium 
Peninsula Port Authority 
Office of Naval Research 
National Aeronautics and Space 
Administration 
Virginia Department of Highways 
and Transportation 
National Oceanic and Atmospheric 
Ad ministration 
National Oceanic and Atmospheric 
Administration 
Department of Interior/Fish and Wild life 
Service 
State Water Control Board 
Corps of Engineers/Army 
National Marine Fisheries Service 
U.S . Air Force 
Virginia Department of Highways 
Transportation 
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Mud Underflow Dynamics Study 
Development of an Economic Data Base 
Shellfish Data Base 
The C hesapeake: Prologue to the Future 
Sea Grant-Woods Hole 
Update and Maintain C hesapeake Bay 
Bibliography 
Marine Science Mentorship Program 
A Seafood Quality Program for the 
Mid-Atlantic Region 
( 
Louisiana State University 
Council on the Environment 
State Water Control Board 
Year of the Ocean Foundation 
Woods Hole 
Maryland Department of Natural Resources 
Virginia Department of Education 
Virginia Polytechnic Institute and 
State University 
Appendix V 
Continuing Grants and Contracts 
July I , 1984-}une 30, 1985 
Title 
Unicellular Plankton Technology 
Role of the Family in the Promotion 
of Science Literacy 
Systematics, Evolutionary Biology and 
Zoogeography of the Pearl Fishes 
Resea rch Initiation: Effect of Temperature 
and Dissolved O xygen on Benthic 
Nutrient Flux 
TEM Studies of NASA Materials 
Migratory Behavior of Sea Turtles from 
the Chesapeake Bay/Fellowship 
Craney Island 
Alosa Stock Composition and Yea r Class 
Strength in Virginia 
Continuation of Striped Bass 
Research in Virginia 
Biological and Chemical Impacts Related 
to Energy Activities in the Elizabeth River 
An Eva luation of Eastern Shore Tidal 
Creek Impoundments 
Baltimore Harbor: Aquatic Benthos 
Investiga tions of Dredged Materials 
Microcosm III 
Seagrass Community Metabolic Response 
to Ambient and Altered Light Regimes in 
Laguna de Jeaniros 
Field Studies of the Appomattox River 
Israeli Oceanographic and Limnological 
Resea rch 
Coopera tive Agreement/G raduate 
Assistan t Funding 
Present and Historical Environmental 
Survey of Harwood's Mill and 
Lee Hall Plants 
Doctoral Disserta tion Resea rch in 
Ea rth Science 
Agency 
National Science Founda tion 
National Science Foundation/Chesapeake 
Research Consortium 
National Science Foundation 
National Science Foundation 
Virginia Associated Research Campus/ 
National Aeronautics and Space 
Administration 
Virginia Game and Inland Fisheries 
Corps of Engineers/Army 
National Oceanic and Atmospheric 
Administration/National Marine Fisheries 
Service 
National Oceanic and Atmospheric 
Administrat ion/Na tional Marine Fisheries 
Service 
Coastal Environmental Impact Program/ 
National Oceanic and Atmospheric 
Administration 
Sta te Water Control Board/ 
Environmental Protection Agency 
Baltimore Corps of Engineers 
Florida State University/Environmental 
Protection Agency 
Louisiana State University/ 
National Science Foundation 
City of Petersbu rg 
Binational Agricultu ral Research and 
Development Fund 
Scientific and Environmental Associates, 
Inc. 
City of Newport News 
National Science Foundation 
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Present and Historical Benthic 
Environmental Survey of Broad Creek 
Planktonic Rate Processes in Oligotrophic 
Ocean Systems 
Support for Brewery Waste Research 
Study Need and Alternatives of a Natural 
Water Resources Research and 
Information System 
Submission of VIMS Juvenile Fish Trawl 
Survey Data for Inclusion in the Chesapeake 
Bay Programs' Environmental Data Base 
An Evaluation of Continuous C hlorination 
Practices for the Control of Biofouli ng in the 
Hea t Exchangers at the Yorktown Power 
Station 
Distribution and Abundance of Virginia's 
Submerged Aq uatic Vegetation 
Trace Elemental Analysis of Biological and 
C hemical Samples 
Ultra Low Level Element Analysis of Fish 
and Mussel T issue 
Marine Science Educationa l Grant 
Carbon Monoxide Sampling Program 
To Engage in Activities Related to Research 
and Education on the Economic Impact and 
Value of Virginia's Coasta l Recreational 
Facilities 
Marine Life Sampling 
Determinants of Nekton Community 
Structure in Shallow Marsh Habitats 
For Preparation of a Report on Workshop on 
Tumors in Aquatic Animals 
Geol Frame-Offshore Adj V A-Petro Geol 
Sea Turtles 
Investiga tion of Deviation in the Two Liquid 
Phase-6f Medium Molecular Weight of 
Hydroca rbon Mixtures and Water 
Nearshore and Surf Zone Morpho-dynamics 
1984 Sea Gra nt 
Aerial Photography-Crane, Broad and 
Oyster Creeks 
Havens & Emerson 
National Science Foundation 
International Brotherhood of Teamsters 
Chesapeake Research Consortium/ 
Council on Environmental Equality 
State of Maryland 
Virginia Electric and Power Company 
Environmenta l Protection Agency 
Na tional Institute for Occupational Safety 
and Health 
Department of Energy 
Department of Education 
National Aeronautics and Space 
Administration 
Cape Henry Billfish Club 
Newport News Shipyard and Dry Dock 
Virginia Commonwealth Un iversity/ 
Environmental Protection Agency 
National Oceanic and Atmospheric 
Administration 
Virginia Division of Mineral Resources 
National Marine Fisheries Service 
U.S. Air Force 
Office of Naval Research 
National Oceanic and Atmospheric 
Administration/Virginia Graduate Marine 
Science Consortium 
Corps of Engineers/Army 
Appendix VI 
SEMINAR COMMITTEE 
The VIMS Seminar Committee is an administrative body charged by the Director to promote 
and encourage the presentation of formal and informal seminars by distinguished colleagues from 
other institutions in the United States and abroad. The primary purpose of the Committee is to 
contribute towards an informed community of scholars by facilitating communication between 
faculty, staff and students of the School of Marine Science and the national and international 
community of marine scientists . To perform this important function the Committee receives 
requests for seminar speakers from the VIMS staff and student body; distributes announcements 
of scheduled speakers to a large mailing list including several Faculties of the College as well as 
neighboring institutions; and provides logistic support and honoraria or travel reimbursement for 
scheduled seminarians. 
During the period July 1, 1984- June 30, 1985, the Seminar Committee presented an active and 
well-attended program including 50 speakers from 48 institutions. Five overseas organizations 
were part of this varied schedule including scientists from Belize, Sweden, Panama, France and 
Denmark. A highlight of the year was the Director's Colloquium on Acid Rain featuring four 
national authorities on atmospheric acid deposition. In addition, 27 members of the VIMS staff 
and student body presented reports of their research . In all,the committe recorded 73 seminars 
w ith a total at tendance exceeding 1,650 persons.A detailed listing of speakers, affiliation, dates and 
abbreviated seminar titles is appended. 
Name Date Title 
Dr. Robert E. Hillman July 19, 1984 Shipworms: new approaches to controls 
Battelle New England Marine 
Research Laboratory 
Dr. Richard A Lutz July 20, 1984 The molluscan shell: a powerful tool 
Rutgers University 
Mr. Bruce Comyns, Mr Tom July 26, 1984 
Monroe and Mr. John Olney 
Miscellanea Ichthyologicae 
VIMS 
Dr. Owen Bricker July 27, 1984 Acid rain-fact or fiction 
U.S . Geological Survey 
Reston, VA 
Ms. Catherine N. Pourreau July 31, 1984 Antibody production in spot (l.eiostomus 
xrmthurus Lacepede): a model to test the impact 
of Elizabeth River sediments on the humoral 
immune system of fish 
VIMS 
Ms. Sharon Broadwater 
VIMS 
Dr. Millicent Quammen 
University of California 
Santa Barbara, CA 
Dr. Roger L. Mann 
Woods Hole Oceanographic 
Institution 
Dr. Lehman L. Ellis 
Adjunct Assistant Professor 
Department of Zoology 
Iowa State University 
Aug. 3, 1984 Electron microscopic invest igations red algal 
reproductive differentiation and developmen-
tal morphology 
Aug. 20, 1984 Storms in Pacific Coast estuaries: pers istence 
and change in biotic communities 
Sept. 6, 1984 Biology of Arctica icelnHdica on the southern 
New England shelf 
Sept. 21, 1984 Volume regulation in marine bivalves 
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64 
( 
Dr. John Greaves 
Department of Neoplast ic 
Diseases 
Sept. 25, 1984 Studies on polybrominated biphenyls 
Mount Sina i Medical 
Center 
New York, NY · 
Mr. David Burris 
VIMS Graduate Student 
Dr. Joseph M. Bishop 
Graduate School of Civil 
Engineering 
Catholic University of America 
Washington, DC 
Dr. John Vasi liades 
Department of Pathology 
Creighton University/Sa int 
Joseph Hospital 
Omaha, NE 
Ms. Mary H. Causey 
VIMS 
Dr. J. Christopher Bernabo 
Executive Director 
U.S. National Acid 
Precipitation Assessment 
Program 
Washington, DC 
Oct. 3, 1984 
Oct. 5, 1984 
Oct. 5, 1984 
Oct. 18, 1984 
Oct. 23, 1984 
Dr. Elliot L. Atlas Oct. 23, 1984 
Chemistry Department 
Texas A&M University 
College Sta tion, TX 
Dr. Kaj Sand-Jensen Oct. 26, 1984 
Un iversity of Copenhagen 
Hillerod, Denmark 
Dr. Joseph Curray Nov. 5, 1984 
Scripps Institute of 
Oceanography 
Mr. Kevin Friedland Nov. 15, 1984 
National Marine Fisheries Service 
Sandy Hook Laboratory 
Highlands, NJ 
Mr. Garret Van Housen Nov. 16, 1984 
VIMS 
Dr. Charles L. Elkins Nov. 19, 1984 
Director 
Office of Program Development 
Acid Rain Program 
Environmental Protection Agency 
Washington, DC 
Dr. Robert W. Chapman Dec. 3, 1984 
Associate Resea rch Scientist 
The Johns Hopkins University 
Aqueous solution behavior of hydrocarbon 
mixtures 
Applied oceanography: the future direction 
for ocean scientist 
The use of gas chromatography, liquid 
chromatography, and mass spectrometry in 
analytical toxicology 
The influence of Castor canadmsis darns on 
tidal wetland vegetation 
The national acid precipitation assessment 
program-findings and objectives 
Synthetic organic compunds in 
the marine atmosphere 
Studies on mechanisms and 
controls of seagrass photo-
synthesis and production 
The andarnan sea and sunda arc 
Menhaden distribution as mediated 
by feeding 
Electrophoretic stock identification of 
summer flounder Paralichthys denlalus 
An executive branch perspective-legal, 
regulatory, and policy issues related to 
acid rain 
Use of mitochondrial DNA in fisheries 
biology- re-evaluation of striped bass (Marone 
saxatilis) stocks heterogeneity in Chesapeake 
Bay 
Mr. Larry B. Parker Dec. 3, 1984 
Environmental Affairs Analyst 
Congressional Research Service 
Library of Congress 
Washington, DC 
Dr . Axel Roman a Dec. 4, 1984 
CNEXO 
Toulon, France 
Lenwood W. Hall, Jr. Dec. 7, 1984 
Aquatic Ecology Section 
The Johns Hopkins University 
Applied Physics Laboratory 
Dr. James N. Galloway Dec. 10, 1984 
Associa te Professor 
Department of Environmental 
Sciences 
University of Virginia 
Charlottesville, VA 
Mr. Robert A. Blaylock Dec. 14, 1984 
VIMS 
Dr. James Weinberg Jan. 8, 1985 
Smithsonian Tropical 
Res. Center 
Panama 
Dr. Christopher F. D'Elia 
Chesapeake Bioi. Lab. 
CEES 
University of Maryland 
Solomons, MD 
Jan. 18, 1985 
Dr. William D . Evans Jan. 22, 1985 
Physics Department 
University of Tennessee 
O ak Ridge National Lab. 
O ak Ridge, TN 
Dr. Ashok D . Deshpande Jan. 25, 1985 
University of Nebraska 
Medical Cen ter 
University of Nebraska 
at O maha 
Omaha, NE 
Mr. Scott C. Whitney Jan . 28, 1985 
George Mason University 
Arlington, VA 
Dr. Courtland L. Smith Jan. 28, 1985 
Visiting Sea Grant Professor 
Rockville, MD 
Dr. Charles A. Johnson Jan. 28, 1985 
Technical Director 
National Solid Was te 
Management Association 
Washington, DC 
The legislative perspective-econ mic issues 
related to acid rain 
Water quali ty modeling in 
estuaries of France 
l11 situ contaminant and water quality 
evaluation in relation to striped bass prolarval 
survival in the Nanticoke River, Maryland 
Acid rain- past, present and fu ture 
The distribution and abundance of bottlenose 
dolphins T ursiops fnmcn fus, in Virginia 
Interactions between macrobenthic species 
Nutrient enrichment studies in a coastal 
plain estuary 
Degradation products from ozonation of 
waste water 
Chemistry and metabolism of carcinogenic 
n-nit rosamines 
Legal background to regulation ocean 
incineration of hazardous waste 
To fish or cut bai t : history of the Columbia 
· River salmon industry 
An overview of the hazardous waste 
problem in the U.S.: the role of ocean 
incineration as one of the remedies 
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( 
Dr. Michael Sieracki Feb. 8, 1985 Image analyzed epifluorescence microscopy: 
a new tool for marine microbial ecology Graduate School of 
Oceanography 
University of Rhode Island 
Narragansett, Rl 
Dr. Kenneth S. Kamlet Feb. 11, 1985 One environmentalist's perspective on ocean 
incineration of hazardous waste Director, Pollution and Toxic 
Substances Division 
National Wildlife Federation 
Washington, DC 
Dr. John M. Ziegler Feb. 19, 1985 Statistics relevant to the student body 
and the alumni VIMS 
Dr. Roger L. Mann Feb. 25, 1985 The teredinid-bacterium symbiosis: 
VIMS or how does a shipworm make a living? 
Dr. George Vander Velde Feb. 28, 1985 The case for ocean incineration of 
hazardous waste Senior Vice President 
Chemical Waste Management 
Oak Brook, IL 
Dr. John McEachran 
Texds A&M 
College Station, TX 
Mr. Ricardo de Souza Rosa 
VIMS 
Ms. Mary Fabrizio 
Department of Oceanography 
University of Rhode Island 
Kingston, RI 
Dr. Rolfe Hartung 
Professor of Tox icology 
University of Michigan, Ann 
Arbor and Chairman, Science 
Advisory Board's Committee 
on Environmental Effects, 
Transport and Fates, EPA 
Dr. Roger L. Mann 
VIMS 
Dr. William Fisher 
Horn Point 
Cambridge, MD 
March 1, 1985 Evolutionary implications from skate 
systematics 
March 1, 1985 A systematic revision of the South American 
stingrays 
March 6, 1985 Discrimination of striped bass (Marone saxatilis) 
stocks by isoelectric focusing of eye lens 
proteins 
March 7, 1985 Uncertainties associated with incineration 
programs 
March 11, 1985 Lipid and marine invertebrate larva: how to 
tell a good larva from a bad larva in real time 
March 13, 1985 Effects of salinity on oyster haemocytes 
Dr-:f3ruce Nelson March 18, 1985 Trace metal flu xes in some Malaysian 
Dept. of Environmental Science estuaries 
University of Virginia 
Charlottesville, VA 
Ms. Jill Yager March 19, 1985 A new class of crustacea: 
O ld Dominion University Remipedian resea rch update 
Department of Biology 
Dr. David Young March 22, 1985 A chemical index of food web structure and 
NOAA/OAD pollutant biomagnification potential in 
SUNY marine organisms 
Stonybrook, NY 
Dr. Roger L. Mann 
VIMS 
March 25, 1985 2500 years of (trying to) culture aquatic 
organisms for food 
Dr. Mark Luckenbach 
Department of Biology 
University of South Carolina 
March 25, 1985 Biological and hydrodynamic factors affecting 
the recruitment of a marine bivalve 
Columbia, SC 
Dr. Allen Easton 
Hazardous Materials 
March 29, 1985 A nested tidal model in bass 
Response Group 
NOAA 
Seattle, WA 
Dr. David L. Correll 
Assistant Director 
Smithsonian Environmenta l 
Research Center 
Edgewater, MD 
April 4, 1985 
Mr. Hugh A. Brooks April 8, 1985 
VIMS Graduate Student 
Dr. L. Don Wright April 10, 1985 
VIMS Department of 
Geological Oceanography 
Dr. Dan Rittsechof April 10, 1985 
Duke University 
Beaufort, NC 
Dr. Larry Crowder April 16, 1985 
Department of Zoology 
North Carolina State University 
Raleigh, NC 
Dr. William Cooper Apri l 19, 1985 
Department of Zoology 
Michigan State University 
East Lansing, MI 
Ms. Jill Yager April 24, 1985 
Department of Biology 
Old Dominion University 
Mr. Kevin P. Kiley April 24, 1985 
VIMS 
Ms. Marian Vance April 26, 1985 
VIMS 
Dr. Earl Werner May 2, 1985 
Kellogg Biological Station 
Michigan State University 
Dr. Howard I. Kator May 8, 1985 
VIMS Department of 
Estuarine and Coastal Ecology 
Mr. David R. Burris May 10, 1985 
VIMS Graduate Student 
straits, Australia 
Nutrient dynamics of the Rhode River system 
Energy utilization model for silver perch, 
Bnirdielln chn;sourn 
Current research objectives 
Taste, touch and smell in drills, barnacles 
and oysters 
Bioenergetics modelling and the impact of a 
free ranging predator on its prey 
Trophic dynamics of Great Lakes fi sh 
populations 
A pictorial account of Bahamian cave diving 
Marine applications in image processing 
Galapagos travelogue 
Ontogenetic habitat shifts in fish and frogs 
Current research objectives 
Some environmental and geochemical 
aspects of the aqueous solution of liquid 
hydrocarbon mixtures 
• 
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Dr. Paul Derr May 14, 1985 
Consultant, FMC Corpora tion 
Industrial Chemica ls Group 
2000 Market Street, 20th floor 
Ph iladelphia, PA 
Dr. C hrister Erseus May 20, 1985 
Department of Zoology 
University of Go teborg 
Sweden 
Dr. Bruce Robison May 23, 1985 
Associate Resea rch 
Oceanographer 
Marine Science Institute 
University of California 
Santa Barbara, CA 
Mr. Lauro Ca lliari 
VIMS Grad ua te Student 
Mr. James E. Kirkley 
NMFS 
Northeast Fisheries Center 
Woods Hole, MA 
May 24, 1985 
May 28, 1985 
Mr. Tom Munroe, Mr. Steve June 6, 1985 
Szedlrnayer, Mr. Mike Armstrong 
Mr. Torn Sminkey and Mr. Brian 
Bowen 
VIMS 
Mr. Jacqu es va n Montfrans June 7, 1985 
and Ms. Eliza beth van Montfrans 
VIMS 
Dr. Ca rl F. Cerco 
VIMS 
Dr. Jacqu es Carte r 
Wildlife Conse rva tion 
International 
New York Zoolog ica l Society 
Sa n Pedro, Belize, 
Central America 
Ms. Susan Schmidt 
VIMS 
June 13, 1985 
June 19, 1985 
June 28, 1985 
( 
Phosphorus and eutrophication: 
ca use and effect relationship 
Biology of marine tubificidae 
(Oiigochaeta) 
!11 situ resea rch on mesopelagic ecology 
Sedimentological aspects of the Patos Lagoon-
estuary, Southern Brazil 
Multi-species model of the New England 
Georges Bank Fishery 
Miscellanea lch thyologicae 
Travels in Aust ralia-wildlife down under 
Effect of temperature and oxygen on 
sediment nutrient and oxygen flu x 
Conserva tion, research and the barrier reef 
ecosystem of Belize, CA. 
Sea kayaking in Alaska 
Appendix VII 
Recognition 
The faculty, staff and students gratefully recognize the generous support of the following individ-
uals and organizations. 
Founders' Society - Charter Members 
James C. Wright, M.D., Chairman 
Virginia Beach, Virginia 
Mr. A Marshall Acuff, Jr. 
New York, New York 
Allied Chemical Corporation 
Petersburg, Virginia 
Amoco Foundation, Inc. 
Chicago, Illinois 
Ballard Fish & Oyster Company, Inc. 
Norfolk, Virginia 
Mr. Frank Batten, 
Norfolk, Virginia 
Mr. and Mrs . Robert Friend Boyd 
Norfolk, Virginia 
Mr. Henry S. Braithwaite, Jr. 
Virginia Beach, Virginia 
Captain John W. Bunting USNR (Ret.) 
Virginia Beach, Virginia 
(Honorary Lifetime Member) 
Chesapeake Corporation 
West Point, Virginia 
Dr. and Mrs. Crile Crisler 
Norfolk, Virginia 
Mr. C. A Cutchins, III 
Norfolk, Virginia 
The Daily Press, Inc. 
Newport News, Virginia 
Mr. Louis N. Dibrell, Jr. 
Danville, Virginia 
Dr. and Mrs. William P. Edmondson, Jr. 
Virginia Beach, Virginia 
Environmental Equipment Division 
EG&G International, Inc. 
Waltham, Massachusetts 
Exxon Education Foundation 
New York, New York 
Captain and Mrs. Fred H. Feller 
Virginia, Beach, Virginia 
The Flagship Group, Ltd. 
Norfolk, Virginia 
Mr. B. Roland Freasier,Jr. 
Richmond, Virginia 
(Honorary Lifetime Member) 
Mr. Lewis L. Glucksman 
New York, New York 
(Honorary Lifetime Member) 
Gulf and South Atlantic Fisheries 
Development Foundation 
Tampa, Florida 
Mr. William S. Hull 
Norfolk, Virginia 
Mr. H. R. Humphreys, Jr. 
Kilmarnock, Virginia 
Institute for Law and 
Public Health Protection 
Arlington, Virginia 
The Jonathon Corporation 
Norfolk, Virginia 
Massey Foundation 
Richmond, Virginia 
Mr. E. Morgan Massey 
Richmond, Virginia 
Moon Engineering Company, Inc. 
Norfolk, Virginia 
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Mr. Joseph R. Neiki rk 
Norfolk, Virgin ia 
Norfolk Shipbui lding 
and Drydock Corpora tion 
Norfolk, Virg inia . 
Ocean Mining Associates 
G louces ter Point, Virginia 
Mr. Jul ian A. Penello 
Portsmo uth, Virgin ia 
The Perkin -Elme r Corporation 
Norwa lk, Connecticut 
Dr. Fra nk 0. Pe rkins 
G lo ucester Po in t, Virginia 
Mr. and Mrs. George W. Roper, II 
No rfolk, Virgin ia 
S<1d ler Ma terials Corporation 
Virginia Beach, Virg inia 
Mr. Samuel Sand ler 
Virg inia Beach, Virginia 
Sea-Land Tra nsport Company, Inc. 
Deltavi lle, Virginia 
Dr. Ge ne M. Sil be rhorn 
Bena, Virginia 
Mr. Geoffrey R. Simmonds 
Ta rrytow n, New York 
Sovran Bank, N.A. 
Norfolk, Virginia 
Tea msters Loca l Union No. 95 
Willia msburg, Virginia 
Tudor Marine, Incorporated 
Norfolk, Virginia 
Virginia C hemica ls, Inc. 
Po rtsmouth, Virginia 
Virginia Electric and Power Company 
Richmo nd, Virgi nia 
The Virginian-Pilot and 
The Ledger-S tar 
Norfolk, Virginia 
Mr. Raymond T. Waller 
Richmond, Virginia 
Mr. G uilford D . Ware 
Norfolk, Virginia 
Mr. William S. Wells, Ill 
Seaford, Virg inia 
Captain and Mrs. J. Maury Werth 
Hagerstown, Maryland 
Mr. Jeffrey A. Zinn 
Arling ton, Virginia 
Anonymous (4) 
friends of VIMS 
Mr. Charles E. Blount 
C hemica l Waste Management, Inc. 
Warren H. Foer, M.D. 
Va lerio M. Genta, M.D. 
Mr. Brent Hea th 
C larence A. Holland, M.D. 
James River Ga rden C lub 
Mr. William W. Jenkins 
Dr. William G. Maci ntyre 
RoToCo, Inc. 
Other 
Mr. Roland G. Blandford 
Appendix VIII 
ORGANIZATION 
For administrative purposes, the entire staff of the Virginia Institute of Marine Science is organ-
ized into two broad categories, Financial-Administrative and Research, with the Dean/Director as 
head over all. 
For academic matters, the teaching staff has organized itself into sub-faculties with the Dean as 
head. Responsibilities are defined in the Bylaws of the School of Marine Science of The College of 
William and Mary in Virginia. 
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